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BLOOD AND LYMPH VESSEL TUMORS 


A Report of 1,056 Cases 


WILLIAM L. WATSON, M.D., F.A.C.S., and WILLIAM D. McCARTHY, M.D., 
New York, New York 


N angioma, as defined by Ewing, is 
a true neoplastic process involving 
vascular or lymphatic tissue. In 
this respect an angioma differs dis- 
tinctly from simple, self-limiting vessel hyper- 
trophy such as occurs in granulation tissue, 
and it bears no relation to the ordinary dila- 
tation of previously formed vessels such as 
occurs in varices. It is generally believed that 
simple angiomas are congenital in nature and 
have their origin in embryonic sequestrations 
of mesodermal tissue, and also it seems well 
established that the three types of benign 
blood and lymph vessel tumor (hemangioma, 
lymphangioma, and hygroma) not only have 
a common origin, but grow in an identical 
fashion by projecting buds of endothelial tis- 
sue (Ribbert and Goetsch). The present study 
brings out an additional fact of certain simi- 
larities in the response of these growths to the 
various therapeutic agents. 
Since blood and lymph vessel tumors have 
a common origin, develop and grow in identi- 
cal fashion, and show certain common fea- 
(ures in response to treatment, it seems logical 
and desirable to us that they be studied in de- 
tail as a group. In this report it has been our 
purpose to classify these tumors, and, in so 
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far as possible, describe and correlate their 
known therapeutic responses with their clini- 
cal and pathological characteristics. Another 
aim has been to evaluate the different treat- 
ment measures and point out certain pitfalls 
and hazards to be avoided in the management 
of these tumors. The present report is a study 
of the patients with benign blood and lymph 
vessel tumors admitted to Memorial Hospital 
during the years 1931 to 1939. A group of 1,056 
patients with a total of 1,363 lesions (Table 
I) is suitable for statistical study. 


HEMANGIOMA 


This type of blood vessel tumor inherits 
from its embryonic parent a certain power of 
irregular and unrestrained growth. The aver- 
age hemangioma pursues a benign course and, 
if untreated, grows slowly up to adult life. All 
hemangiomas, however, do not follow this 
general rule. Occasionally one will suddenly 
develop rapid acceleration of growth, become 
locally destructive, and may even cause death 
by hemorrhage or sepsis if not treated 
promptly. In all but the racemose type, tu- 
mor growth generally stops with full body 
growth. 

Hemangiomas enlarge and develop by ex- 
tending solid ‘“‘buds’” of endothelium. into 





570 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—BLOOD AND LYMPH VESSEL TUMORS 


—SUMMARY—IN 1,056 PATIENTS STUDIED 


Hemangioma 
Cavernous... . . 952 
Capillary... . 2gt 
Bone....... 5 
Muscle..... 10 
Special Organs. 4 
Racemose type.. . 9 
Diffuse systemic type. . 9 
Port wine stains........... 19 
Rendu-Osler-Weber disease. . . 9 
1,308 
RIN 5.5 5.5.2)5 sida Naess Sue eters 41 
Hygroma....... eee 14 
Total individual lesions of all types... . * 1,363 


adjacent tissues. These solid cords of endo- 
thelial tissue then become canalized and estab- 
lish communication with the parent vessel. 
They do not, however, invade or communi- 
cate with surrounding normal vessels. The 
histological studies carried out in preparing 
this report tend to confirm Ribbert’s original 
theory that a hemangioma, with the exception 
of the racemose type, has no anastomotic con- 
nection with surrounding vessels and pos- 
sesses only one afferent and one efferent ves- 
sel. The occasional spontaneous regression 
of a hemangioma results from the accidental, 
thrombotic occlusion of this very tenuous 
blood supply. 

The hemangioma material available for this 
report consists of 1,001 patients presenting a 
total of 1,308 lesions. Multiple lesions were 
noted in 16 per cent of the patients. The 
cases included in this series represent 5 per 
cent of all the admissions to the Memorial 
Hospital during the 8 year period under con- 
sideration. 

Strongly supporting the theory that he- 
mangiomas are of congenital origin is the fact 
that 73 per cent of the patients presented evi- 
dence of tumor at birth. More than 85 per 
cent of the lesions had developed before the end 
of the first year, and undoubtedly many of 
these were present at birth but were un- 
noticed because of their minute size. There 


is also reason to believe that many of the he- 
mangiomas which allegedly did not appear 
until adult life were present earlier but were 
not noticed until they suddenly began to en- 
large. 


TABLE II.— BLOOD AND LYMPH VESSEL TUMORS 


—HEMANGIOMA, ITS RELATION OF PA- 
TIENT’S AGE TO RADIOSENSITIVITY OF 
TUMOR 
Percentage good regres-ion 
Age Total cases Cases Percen 
oto 3 months..... 20 20 100 
4to 6months..... 37 34 92 
7 to gmonths..... 19 15 79 
10 to 12 months. .... 21 18 85 
t £0 10 Yenrs. ...:..... 22 18 81 
Over I0 years...... I ° ° 
DN oF otoicinreiejecsieiaty 120 


Primary regression of 120 cases of hemangioma treated with sive 
dose of radon radiation in a brass plaque container. 

Conclusion: The radiosensitivity of angioma varies inversely with the 
age of the patient. 


Hemangiomas make up the largest single 
group of neoplasms occurring in childhood. 
Females are more frequently affected than 
males, the ratio in this series being 65 per 
cent to 35 per cent. The relative frequency 
of this lesion in females as compared with 
males is a consistent feature in the world 
literature of this growth, and in some clinics 
the proportion runs as high as 3 to 1. Al- 
though no acceptable explanation for this 
higher female incidence has ever been offered, 
it is suggested that hemangiomas may in some 
fashion be related to the female sex hormones, 
and in this connection it is of interest to note 
that a hemangioma may start or increase 
rapidly in size with the onset of the menses or 
at the beginning of pregnancy. Only one 
negro boy was treated, and this low incidence 
(o.1 per cent) suggests that hemangiomas are 
relatively rare lesions in the negro race. 

The head and neck regions make up less 
than one-seventh of the total body surface, 
but more than one-half (56 per cent) of all 
hemangiomas in this series occurred in those 
locations. The anatomical distribution of all 
the lesions in this series was: head, 52 per 
cent; neck, 4 per cent; trunk, 23 per cent; ex- 
tremities, 19 per cent; and genitalia, 2 per 
cent. 

CLASSIFICATION 

A rigid and inclusive classification of he- 
mangiomas would be difficult and yet to elimi- 
nate confusion one must be somewhat arbi- 
trary. We feel that a satisfactory classifica- 
tion should attempt to group the lesions ac 
cording to their clinical and pathologica! 
characteristics in so far as they tend to serve 
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Fig. 1. A.P. Capillary hemangioma. The capillary 
vessels are lined with a single layer of well differentiated 
endothelium. The stroma is scanty. X65. 


the dictates of the various methods of therapy. 
The following simplified classification of he- 
mangiomas is proposed primarily because it 
includes the therapeutic point of view and is 
based strictly on comparative clinical, patho- 
logical, and therapeutic considerations: (1) 
capillary hemangioma, (2) cavernous heman- 
gioma, (3) angioblastic or hypertrophic he- 
mangioma, (4) racemose hemangioma, (5) 
diffuse systemic hemangioma, (6) metastasiz- 
ing hemangioma, (7) nevus vinosus or port- 
wine stain, (8) hereditary hemorrhagic tel- 
angiectasis (Rendu-Osler-Weber disease). 

1. The capillary form of hemangioma con- 
sists of a new-growth of capillary blood ves- 
sels with well differentiated endothelium and 
delicate connective tissue stroma. The cap- 
illary vessels are lined with a single layer of 
endothelial cells and their lumens usually con- 
tain only a few blood cells. As a rule, this 
type clinically appears as a well circumscribed, 
finely lobulated, slightly elevated tumor, 
bright red in color (Figs. 1, 2, 3). These 
growths are usually situated superficially in 
the skin and range from a few millimeters to 
several centimeters in diameter. The rapidly 
srowing lesions may attain a thickness of 1 
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Fig. 2, left. Ten month old girl with a slightly raised, 
bright red, capillary hemangioma measuring 3 centime- 
ters in diameter, which blanched poorly on pressure. 

Fig. 3. Same hand 8 months later following 8 applications 
of solid carbon dioxide snow. 


to 2 centimeters and simulate the cavernous 
type. Because of its narrow vessel lumen, the 
capillary hemangioma blanches poorly under 
pressure and is not as compressible as a cav- 
ernous hemangioma. 

Closely associated with the capillary type 
are the mixed forms such as angiolipoma, 
angiofibroma and the stellate or ‘‘spider-web”’ 
hemangioma. The stellate hemangioma, so 
called because of its large central capillary 
and fine stellate vessels, usually occurs in 
adults and rarely exceeds 4 or 5 millimeters in 
diameter. 

2. The cavernous hemangioma is composed 
of thin walled, endothelium-lined, widely 
dilated blood sinuses engorged with blood cells 
(Figs. 4, 5, 6). The lesions are soft, elevated, 
and generally poorly circumscribed. They 
are purplish blue in color, easily compressible, 
and blanch readily under pressure. The 
deeper type is more diffuse and assumes a 
darker bluish color. 

Cavernous hemangiomas generally have a 
greater thickness than the capillary ones and 
extend deeper into the subcutaneous tissues. 
They are more extensive, tend to be aggres- 
sive, and may attain great size. In the neck 
there is the constant danger of this tumor de- 
veloping arteriovenous connections and re- 
sulting in fatal hemorrhage. Mixed capillary- 
cavernous types are common,” the capillary 
portions usually surmounting the cavernous 
lesion in the overlying skin. 
~ ‘The subforms of cavernous hemangioma 
comprise almost all the hemangiomas of spe- 
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endothelium lined, widely dilated blood sinuses are 
engorged with blood cells. These lesions are easily com- 
pressible and quite suitable for injection therapy. 6s. 


cial organs, such as liver, intestine, bone, and 
muscle. 

Cavernous hemangiomas of the liver are 
relatively common, but because of their 
asymptomatic nature are usually found only 
on postmortem examination. They may grow 
to a very large size and are invariably located 
near the liver surface. 

Hemangioma of bone is clinically uncom- 
mon and occurs chiefly in the lumbar verte- 
bre (Figs. 7 and 8). Topfer routinely sec- 
tioned vertebre in 2,154 postmortem ex- 
aminations and found angiomas in 12 per 
cent of the cases. Few of these patients had 
shown any symptoms. In our series of 5 cases 
of bone angioma, 3 occurred in the bodies of 
the lumbar vertebrz, 1 in a mandible and 1 
inarib. In the vertebral series, the symptoms 
were characteristic of spinal cord compression. 
Roentgen findings in all 3 cases consisted of 
the typical “‘vertical striations’ as noted by 
Bucy and Capp in their excellent review of this 
subject. 

Hemangioma of striated muscle (Fig. 9) 
was noted in 10 cases, an incidence of 1 per 
cent, and all lesions but one developed before 








Fig. 5, left. G.C. 


Aggressive cavernous hemangioma of 
cheek. Raised, purplish red, compressible lesion measuring 
6 by 5 by 2 centimeters. It was noted at birth. Treatment 
consisted in radon plaque followed by insertion of gold 
filtered radon seeds. 

Fig. 6. Result 4 years later. There is slight radiation 
fibrosis. 


the age of 10. In 6 cases (60 per cent) the 
lesions were located in the extremities, chiefly 
the thigh. Six patients were females and 4 
were males. Symptoms were strikingly similar 
in most instances and consisted of pain, func- 
tional impairment, and diffuse tumefaction 
which decreased with limb elevation. Aspira- 
tion of blood from the tumor and the detection 
of phlebolith shadows on roentgen examina- 
tion assist in establishing a correct diagnosis. 

3. The angioblastic or hypertrophic type of 
hemangioma occurs chiefly in the skin (Figs. 
10, 11, 12). It appears as a solid, elevated, 
purplish red lesion which is not compres- 
sible. On section it consists of a solid mass of 
endothelial cells with a minimum of patent 
vessels. Vessel lumens have been obliterated 
as a result of the rapid proliferation of the 
embryonic endothelium. The pure type is 
often mistaken microscopically for a heman- 
giosarcoma and, as a matter of fact, is fre- 
quently found to be locally aggressive and is 
prone to recur after operation. 

4. The racemose or cirsoid type of heman- 
gioma, a relatively rare lesion, consists of a 
pulsating mass of dilated, thickened, tortuous 
arterioles and proliferating capillaries which 
have established communication with sur- 
rounding normal blood vessels. Clinically, it 
appears as a soft, bulky, bluish-red pulsating 
mass suggesting a writhing mass of earth- 
worms. These destructive lesions appear 
chiefly in adults and are characterized by 
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Fig. 7. S.W. Cavernous hemangioma of rib. Large 
dilated sinuses filled with blood and destroying bone. 
The patient, a 22 year old female, complained of pain and 
slight tumefaction of the tenth rib of several months’ 
duration. The rib was excised and there has been no 
recurrence. X75. 
their sudden onset. They develop externally 
and are located almost solely about the face 
or neck. Not infrequently they appear to 
spring from previously quiescent port wine 
stains. On rare occasions they appear as a 
diffuse lesion involving an extremity. Once 
having established communication with a 
large blood vessel, such as the carotid artery, 
this tumor becomes locally destructive by 
reason of the constant arterial pulsations, and 
it may then erode the cranial vault or orbit, or 
bulge into the oral cavity and lead to fatal 
hemorrhage (Figs. 13, 14, 15). 

Nine cases of the racemose type are included 
in this report and they comprise the largest 
series of these tumors to appear in the medical 
literature. Two patients were infants and the 
others adults. The sex incidence was nearly 
equal, and all the lesions occurred about the 
head and neck. 

5. Diffuse systemic hemangioma. ‘The term 
is applied to a small group of tumors char- 
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Fig. 8. N.G. Hemangioma of the second lumbar ver- 


tebra. Note the characteristic vertical striations. The 
patient, a 33 year old female, complained of pain localized 
over the dorsal spine of 4 years’ duration. The lesion was 
treated with divided doses of high voltage roentgen 
therapy for a total of 1500 r with relief of symptoms. 


acterized by a diffuse overgrowth of a locally 
invasive capillary or cavernous hemangioma 
(Figs. 16, 17). An entire extremity is usually 
affected and the growth often appears to be 
a mixed hemolymphangioma. Due to the 
abnormal blood supply, almost every one of 
the 9 cases in our series showed visible and 
palpable evidence of tissue hypertrophy. In 
2 patients definite angiomatous lesions were 
also observed in internal organs. In 1 case 
the kidney was involved and in the other case 
the sigmoid was the site of the lesion. Hence, 
the usage of the term ‘‘systemic.” 

6. The so-called metastasizing hemangioma 
is characterized by metastases which are as 
benign microscopically as the primary lesion. 
Only 4 proved cases have appeared in the 
literature (Robinson and Castleman). In 2 of 
them the primary lesion occurred in the breast. 
All 4 patients had visceral or pulmonary 
metastases. Recently, a similar case affecting 
the forearm was reported (Ward and Jones). 
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Fig. 9. J.M. Cavernous hemangioma of muscle. Note 
the dilated, cavernous sinuses circumscribing and destroy- 
ing muscle bundles. The patient was a 14 year old female 
with a painful, diffuse swelling of the forearm which 
measured 7 by 4 by 2 centimeters and had been growing 
for 5 years. The lesion was successfully excised and no 


recurrence has been reported following operation. X65. 





Fig. 11, left. L.H. Hypertrophic type of hemangioma. 
Raised, irregular, rather firm, light bluish hemangioma 
which blanched poorly on pressure. It measured 14 centi- 
meters in its greatest diameter and was 5 centimeters in 
thickness. The patient was a 2 year old female. The lesion 
had been present since birth, and there was gradual 
growth. The lesion was removed by repeated partial 
excisions. No recurrence. 

Fig. 12. Photograph of patient, showing cosmetic re- 
sult 5 years after operation. 
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Fig. 10. B.K. aren type ee ccna 
Note the marked proliferation of endothelial cells obliter- 
ating the vessels and forming sheets of rather solid tissue. 
Such features often lead to an erroneous diagnosis of 
sarcoma. This lesion was soft, faintly bluish, elevated, and 
measured 4 by 2 by 2 centimeters. It was not compressible 
and did not blanch with pressure. The patient was an 8 
month old female. The lesion in the skin of the shoulder 
was not noted at birth and grew rapidly. X1g0. 


Nevus vinosus or port wine stain is a dif- 
fuse telangiectasia of superficial vessels of the 
derma. On section, a very narrow, super- 
ficial zone of scattered dilated vessels lined 
with flattened adult endothelium is seen (Figs. 
18, 19). The proliferative mass characteristic 
of a real hemangioma is lacking. Clinically, 
the lesion presents a flat, irregular, bright 
purple patch in the derma which blanches on 
pressure. In all our 19 cases, the growth was 
noted at birth and showed no tendency to 
grow. Twelve patients (7o per cent) were 
males, a peculiar reversal of sex incidence 
when considered with hemangiomas as a 
group. In 88 per cent, the lesions were located 
on the face or neck. 

8. Hereditary hemorrhagic telangiectasia or 
Rendu-Osler-Weber disease. *;Three classical 
requisites are necessary to establish this diag- 
nosis. First, a history of repeated hemorrhages 
(usually profuse epistaxis); second, telan- 
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Fig. 13. N.C. Racemose type of hemangioma. Note the 
thickened arteriole showing considerable cellular prolifera- 
tion in its walls. The smaller surrounding, thin walled 
vessels communicate directly with such an arteriole 
resulting in a cirsoid, pulsating mass. Clinically, the 
lesion appeared as a very early, soft, pulsating, bluish mass 
3 centimeters in diameter and 1% centimeters in thickness 
in the skin of the upper lid of a 16 year old girl. It was 
successfully treated by vessel ligation and sodium mor- 
rhuate injections. 
giectatic lesions in the mucous membranes of 
the nasal or oral cavities, viscera, and oc- 
casionally in the skin; and third, familial oc- 
currence. Eighty-five families afflicted with 
this disease have been reported and it is this 
hereditary feature which distinguishes it from 
multiple hemangiomatosis (O’Kane). 

The telangiectatic areas appear as tiny, red- 
dish-purple spots 1 to 3 millimeters in diam- 
eter (Figs. 20, 21). On microscopic examina- 
tion they consist of extremely thin, dilated 
venules and capillaries lined with a delicate 
layer of endothelial cells. Unlike hemophilia, 
the disease is transmitted by both sexes, and 
the bleeding and clotting times are normal. 
The disease may manifest itself at any age, 
but the onset is most common during the 
fourth or fifth decades of life. Hemorrhage, 
which may be persistent and alarming, is fatal 
in only 4 per cent of the cases. One of our 
patients died as a result of gastric hemorrhage. 


VESSEL TUMORS 





Fig. 14, left. G.V. Racemose type of hemangioma. A 
soft, bluish, cavernous, pulsating, compressible mass in- 
volving the entire left face and bulging into the oral cavity. 
The patient is a 60 year old male. The onset of the con- 
dition was at the age of 20. 

Fig. 15. The lesion was surgically ligated and injected 
with sodium morrhuate on many occasions with satis- 
factory control. 





Fig. 16, left. E.B. Diffuse systemic hemangioma of entire 
left leg. The left leg is slightly longer and slightly larger 
than the right and is faint bluish and of spongy consistency. 
The patient is a 14 year old girl. The condition was noted 
at birth and has progressed very slowly. Patient had a 
right nephrectomy recently for perithelial angioma of 
kidney. 

Fig. 17. Infra red photograph. Note the superficial 
blood vessels in left leg. 
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re 7 ; ‘ 
Fig. 18. W.S. Nevus venosus or port wine stain of face. 


Note the thin walled, scattered, superficial, telangiectatic 
vessels with thin adult endothelium. X75. 


Death usually results from intercurrent infec- 
tions which these anemic individuals cannot 
combat. 

In this series of 9g cases there was no sex 
predilection, but there was a majority of 
Polish Jews. In all cases the nasal or oral 
mucosa was involved and several had definite 
telangiectatic spots in the skin of the face and 
fingers. Two apparently suffered with gastric 
lesions as evidenced by repeated hematemesis. 
In 4 cases the onset was noted in childhood. 


THERAPY 


The clinical and pathological classification 
of hemangioma enumerated forms a basis for 
the following clinical study of the various 
therapeutic measures carried out in the 
attempt to bring about a cosmetically ac- 
ceptable regression of the tumor: 

Carbon dioxide snow. Carbon dioxide snow 
therapy yields satisfactory results in the man- 
agement of the superficial, capillary lesions 
and is also useful in clearing the residual mot- 








Fig. 19. G.W. Nevus venosus or port wine stain of face. 
Eight month old male infant. The lesion was present at 
birth. No growth. It is characteristically bright purplish 
red, flat, and blanches poorly with pressure. It ends 
abruptly at the midline. 


tled areas remaining after sodium morrhuate 
therapy. The solid carbon dioxide snow is 
broken into small blocks and fashioned into 
suitable shapes. If the block is held in the fingers 
with gauze and pressed tightly against the le- 
sion for from 7 to ro seconds, the lesion may be 
obliterated without scarring. Several applica- 
tions at intervals of 2 to 3 weeks are usually 
necessary. 

The subfreezing temperature of the blocks 
is transmitted to the tissue and injures the 
endothelial cells causing thrombosis and fibro- 
sis. Since penetration extends but a few milli- 
meters into the tissue, only the flatter lesions 
can be treated in this way. Capillary lesions 
of a large surface area should be segmented 
and treated with several applications. Super- 
ficial ulceration results if applications are con- 
tinued longer than 12 seconds. 

Sodium morrhuate therapy. With the excep- 
tion of the superficial capillary lesions and 
large inaccessible tumors, sodium morrhuate 
therapy is now the method of choice at Me- 
morial Hospital. We have experimented with 
injections of many different sclerosing solu 
tions and even boiling water, alcohol, and 
ferric chloride have been tried, but a 5 per 
cent solution of sodium morrhuate has been 
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Hereditary hemorrhagic telan- 
Characteristic 
minute purplish areas of telangiectasia in the mucous 
membranes of the nose, tongue and lips. The patient is a 
47 year old female with a history of repeated epistaxis and 
hematemesis for years. There isa definite familial history. 


Figs. 20 and 21. D.H. 
giectasia or Rendu-Osler-Weber disease. 


found to be ideal and is now the only sclerosing 
solution used at our hospital for the treatment 
of hemangiomas. This solution has been used 
with increasing frequency since it was first 
employed by us for this purpose in 1935. 

Sodium morrhuate has an advantage over 
quinine and urethane and other sclerosing 
agents in that it does not cause painful ne- 
crosis when accidentally injected into normal 
tissues. No phenomena of allergy or embolism 
has occurred in several thousand injections in 
children. One instance of sensitivity occurred 
in an adult. 

The technique of injection is simple. A long 
hypodermic needle is introduced directly into 
the hemangioma mass. The amount of the 
solution injected varies, but, on the average, 
from %4 to 3 cubic centimeters is used de- 
pending on the size of the lesion. If blood can 
be withdrawn into the syringe the entire 
amount is injected into that area; otherwise 
the solution is injected diffusely throughout 
the lesion. Compression is applied immedi- 
ately and is maintained for 5 minutes. At 
intervals of from 2 to 5"weeks injections are 
repeated. 

The action of the injected sodium morrhuate 
is to cause thrombosis and this is followed by 
sclerosis, atrophy, and absorption of the ves- 
sels. In order to be effective the agent does 
not necessarily need to come in contact with 
the vessel lining. In capillary hemangiomas 
the vessel lumen is too small and the stroma 
tco abundant for sodium morrhuate to be 
eJiciently injected. 
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Fig. 22, left. K.O. Early racemose type of hemangioma 
successfully treated with sodium morrhuate injections. 
Mound-like, soft, bluish, pulsating mass 3 centimeters in 
diameter situated in the subcutaneous tissue of the face 
of a 5 month old child. 

Fig. 23. Result 2 years later. Complete regression fol- 
lowing 2 injections of sodium morrhuate. 


The racemose, muscle, and large aggressive 
cavernous hemangiomas of the skin also resist 
this form of therapy because the fast flowing 
blood stream tends to sweep the solution out 
of the large sinuses before sclerosis or throm- 
bosis can be effected. This can be prevented 
to some extent, however, by maintaining com- 
pression during and immediately after the in- 
jection of the solution. 

The treatment is most strikingly effective 
with simple cavernous hemangiomas and 
stellate hemangiomas. The latter usually re- 
spond to a single injection of a few drops of 
the agent into the central arteriole. 

Gratifying results are also to be had in the 
treatment of telangiectatic spots of Rendu- 
Osler-Weber disease. However, in this par- 
ticular type of hemangioma the injection 
should be made in the submucosa alongside the 
telangiectatic area rather than directly into 
it, so that the solution will diffuse into the 
vessels. Injection directly into the vessel 
lumen invariably precipitates a hemorrhage. 
The treated area should be adequately com- 
pressed for several hours following an injec- 
tion. New lesions should also be treated pro- 
phylactically before they start to bleed. 

The typical large aggressive cavernous he- 
mangiomas should be injected at intervals of 
from 5 to 7 days. If growth continues after 
2 or 3 injections, the insertion of gold radon 
seeds should be begun immediately. 
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Fig. 24. Radon applicators used in the treatment of angiomas. Unfiltered radon 
bulb with long handle. Brass plaques for radon capsules with containers arranged 
to the left; container rests on 1 centimeter wooden block. The square plaque, thresh- 
old erythema dose of 225 millicurie hours; long plaque, threshold erythema dose of 
250 millicurie hours; round plaque threshold erythema dose of 350 millicurie hours. 





Four gold radon seeds are shown above the scale. 


Two patients with early pulsating racemose 
hemangiomas were successfully treated with 
sodium morrhuate injections alone (Figs. 
22, 23). More frequently this method of treat- 
ment must be supplemented by radiation 
therapy and surgical ligation of contributory 
vessels, or even common carotid artery liga- 
tion. In 5 of the 7 remaining cases in our series, 
the lesions were controlled by a combination 
of surgery, interstitial radon, and sodium 
morrhuate injections; 1 patient died of hemor- 
rhage and the other died as a result of tumor 
encroachment on the food and air passageway. 
In making the injection of sodium morrhuate 
into a racemose hemangioma, blood is with- 
drawn into the syringe and from 3 to 5 cubic 
centimeters of solution is discharged into the 
lumen of the vessel. Compression may be 
applied both during and after the injection. 

Radiation therapy. Therapy by radiation 
may be administered externally with x-rays 
or radium. In either case the effect of radia- 
tion is directly on the vessel endothelial cells 
and causes obliteration followed by eventual 
sclerosis. If radium element or radon is em- 
ployed all 8 radiation should be eliminated 
by proper filtration in order to prevent undue 
skin damage. Capsules containing radon are 
used at Memorial Hospital and are employed 


in square, long, and round brass plaques 
(Fig. 24), giving a filtration equivalent of 
three millimeters of brass. The applicator is 
held in a container on top of a wooden block 
which maintains it at a constant distance of 1 
centimeter from the skin. The containers are 
easily taped to the skin with adhesive. These 
brass applicators find their chief use in the 
treatment of capillary hemangiomas which 
are too thick for carbon dioxide snow therapy, 
and also superficial small cavernous heman- 
giomas which resist sodium morrhuate therapy. 

The group of 388 patients treated with the 
brass radon plaque alone constituted the largest 
group in the series. Careful analysis of the re- 
sults of such therapy indicate that with the fac- 
tors employed the optimum dosage for most 
hemangiomas is from 1 to 2 threshold erythema 
doses. When a dose of over 2.5 threshold erythe- 
ma doses was used radiation fibrosis and telan- 
giectasia often resulted. Many patients re- 
ceived 2 applications within 3 months with 
only fair results. It was later concluded that 
regression after 1 application of the plaque 
did not start for several weeks and that it 
continued for 6 months or more. It was obvi 
ous, therefore, that these growths had been 
overtreated. To obviate cumulative over 
dosage during such a characteristically long 
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regression period, only 1 application of be- 
tween 1 to 2 threshold erythema doses should 
be given. A fraction of this dose may be re- 
peated after 8 or 10 months, unless growth 
continues after the initial dose. In the latter 
instance, a second, smaller dose may be ap- 
plied within 6 weeks. 

Another type of radon radiation is admin- 
istered with the “radon bulb” (Fig. 24). The 
equipment consists of a small radon filled 
glass bulb on the end of a long applicator. The 
glass bulb, 4 millimeters in diameter, has no 
filtration and, therefore, emits both 6 and 
y rays. It is particularly useful in treating 
resistant superficial capillary lesions. A dose 
of from 30 to 100 millicurie minutes will often 
be sufficient to bring about a good regression. 
In 1 case of hemangioma of the vocal cord, the 
bulb was applied to the lesion for a few seconds 
through a laryngoscope with excellent re- 
gression. 

For interstitial irradiation of angiomatous 
masses, we use small, radon-filled, hollow gold 
seeds 4 millimeters in length (Fig. 24) in- 
serted through the bore of special needles. 
These gold seeds contain 0.5 to 1.5 millicuries 
of radon and are inserted well below the sur- 
face of the tumor and at least 2 centimeters 
apart. They are reserved for the most re- 
sistant hemangiomas and are especially well 
adapted for use in thick, bulky capillary or 
cavernous hemangiomas which require skin 
damaging doses of external radiation. Gold 
radon seeds should be employed immediately 
with rapidly growing hemangiomas which re- 
sist sodium morrhuate therapy and may also 
be used as an adjunct in treating the racemose 
angiomas. The size of the lesion determines 
the amount of radon necessary for its control. 

The end-results obtained with high and low 
voltage roentgen-rays were disappointing. 
High, medium, and low voltage were used 
with varying factors, but many hemangiomas 
responded only fairly well. Numerous other 
observers feel that y-radiation exerts a more 
marked effect on blood vessel endothelium and 
for that reason radium has the advantage 
over roentgen rays. If x-ray therapy is to be 
used it should be well filtered, low voltage 
radiation given at a skin target distance of 
less than 30 centimeters. One to one and a 
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half threshold erythema doses may be given 
and if need be followed by a smaller dose when 
initial primary regression has ceased. 

High voltage roentgen therapy seems to be 
ideal for the treatment of bone hemangioma. 
The growths in 3 patients with hemangioma 
of the lumbar vertebre and 1 with heman- 
gioma of the mandible were permanently con- 
trolled, and the patients were relieved of their 
symptoms by fractionated doses of x-ray. 
Treatment in all cases was given with the fol- 
lowing factors: 200 kilovolts, 30 milliamperes, 
50 centimeter target skin distance, and 0.5 
millimeter copper and 2 millimeter alumi- 
num filtration delivering 200 r. daily through 
small portals of less than too square centi- 
meters. The total dose should be large enough 
to sclerose the angioma vessels but not large 
enough to inhibit bone repair. The average 
satisfactory total dose will usually be 1,200 to 
1,600 r. per portal. Bone healing is evident in 
check-up roentgenograms by an increase in 
density and thickness of the bony trabeculae. 

Ray maintains that large cavernous he- 
mangiomas of liver can also be caused to 
regress with high voltage roentgen-ray therapy. 
High voltage x-ray is likewise indicated and 
highly successful in the treatment of heman- 
giomas of joints and synovia—lesions which 
can rarely be treated surgically without dan- 
ger of infection or ankylosis (Bennett and 
Cobey). It is also indicated in inoperable ex- 
tensive muscle angiomas and certain racemose 
hemangiomas. 

There is no successful therapy for the metas- 
tasizing hemangioma, and palliative radiation 
alone is indicated. 

For some years it has been noted at Me- 
morial Hospital that hemangiomas are more 
sensitive to radiation and other forms of 
therapy in the early months of infancy. Evi- 
dence tending to confirm this observation was 
derived by analyzing a special group of cases 
in which treatment was administered by a 
single dose of radon with the square plaque. 
By this selection of cases, many confusing 
variables were eliminated. As shown in Table 
II, it was found that a higher percentage of 
good regressions was obtained in infants under 
3 months of age and a definite decrease in the 
percentage of good regressions in patients 
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Fig. 25, left. W.L. Spontaneous regression of cavernous 
hemangioma of arm. One month old child with bulky, 
bluish, compressible hemangioma measuring 6 by 6 by 3 
centim eters in the skin of the arm. 

Fig. 26. Result 18 months later following spontaneous 
.egression without treatment of any kind. 


over 6 months of age. On the basis of these 
findings we have come to the conclusion that, 
in general, the radiosensitivity of hemangiomas 
varies in inverse proportion to the age of the 
patient. This fact should be called to the at- 
tention of our pediatric colleagues as a plea 
for early treatment. 

At this point a word of warning regarding 
indiscriminate radiation therapy seems in- 
dicated. A series of cases as large as the pres- 
ent one is apt to uncover a number of contra- 
indications to this form of therapy and poor 
results and treatment hazards are found 
which may surprise even those physicians ex- 
perienced in this work. This is especially true 
if a satisfactory follow-up system of control is 
practised and the patients closely followed, 
not only during treatment but during the 
healing stage and for years afterward. Clinics 
without an adequate follow-up system report 
exceptionally good results and practically no 
complications or late sequelz. 

A study of results seems to indicate that 
radiation measures are hazardous and should 
be used with considerable caution in the treat- 
ment of hemangiomas in the following loca- 
tions: (1) scalp, where radiation alopecia may 
result; (2) midline areas over the sternum or 
vertebre, where ulceration results with even 
small doses; (3) breasts and genitalia where 
marked atrophy may occur; (4) long bones, 
particularly over the epiphyses, where prema- 
ture ossification may occur leading to arrest 
of longitudinal growth; (5) areas, such as lips 
and vulva, where irritation is constant and 
radiation carcinoma may result; (6) areas 
adjacent to the eyes. In 7 of our cases there is 
ophthalmological evidence of early radiation 
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Section of 


g Simple lymphangioma of skin. 
typical thin walled, endothelium-lined, bleb-like structure 
which appears as purplish red skin vesicles. X75. 


Fig. 27. 


changes in the lens. Fortunately, vision has 
not been impaired in any of the patients as 
yet and the changes would not have been de- 
tected unless a trained ophthalmologist regu- 
larly examined these children. 

Radiation lens changes usually occur within 
2 to 5 years and are readily detected by the 
characteristic ophthalmoscopic appearance 
of a small central, circumscribed, flake-like 
opacity in the lens capsule. It cannot be 
urged too strongly that in all the areas men- 
tioned, and particularly in hemangiomas 
about the eyes, the possibilities of the carbon 
dioxide snow and sodium morrhuate injection 
therapy should be fully exhausted before ra- 
diation is used. 

Surgical excision. Because it must neces- 
sarily be wide to obviate recurrence, surgical 
excision very often leaves unsightly scars. 
This, coupled with the discovery that in our 
series many individuals with angiomas have a 
tendency to form postoperative keloids, has 
placed the method in some disfavor. The 
group, presented under such a heading there- 
fore, is a highly select group and the favorable 
results are misleading. Surgical excision is 
indicated for the small papillary tumors, bulky 
capillary lesions in areas where scars may be 
concealed by clothing and the resistant an- 
giolipomas and for angiofibromas. Its main 
us’ is with the bulky “hemangioma hyper- 
trophicum” where multiple stage excisions 
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Fig. 28. F.R. Cavernous lymphangioma of tongue. 
Note large sinuses lined with single layer of endothelium 
containing lymph and invading and destroying muscle 
bundles. X75. 


may be necessary (Figs. 11, 12). These 
lesions are too cellular for injection therapy 
and too thick and aggressive for radiation 
measures. 

Surgical excision is likewise the method of 
choice in the treatment of muscle hemangio- 
mas (Jenkins and Delaney). Most of these 
growths have no capsule, and excision must be 
quite wide of tumor. Six of the 10 patients in 
this series were successfully treated by ex- 
cision. In the 2 remaining successful cases 
treatment was by radiation alone at the ex- 





Fig. 29, left. Cavernous lymphangioma of thigh. Male 
patient aged 12 years. Lesion present at birth. Recurred 
after excision. A bulky, spongy, compressible mass 25 by 
15 by 8 centimeters with typical purplish red skin vesicles. 

Fig. 30. 
excision. 


Result 3 years later following radiation and 
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Fig. 31. M.S. Hypertrophic or cellular type of lymph- 
angioma. Large lymph filled sinuses surrounded by masses 
of proliferating endothelial cells. Lesion noted deep in the 
thigh of a 40 year old female as a large encapsulated solid 


yellowish mass. Extension occurred after excision. 75. 
pense of some skin damage. Surgical excision 
is the only method worth considering in the 
treatment of hemangiomas of the gastro- 
intestinal tract (Brown). 

Ligations of the afferent vessels supple- 
mented by sodium morrhuate injections and, 
in severe cases, various radiation measures are 
to be considered for the diffuse systemic type 
of hemangioma. The results are disappointing. 

Port wine stains do not respond well to 
radiation, carbon dioxide snow, or injections 
of sodium morrhuate solution. Upon review- 
ing the microscopic section (Fig. 18) the reason 
for such radioresistance is evident, since the 
telangiectatic, scattered vessels possess a thin, 
flattened vessel endothelium of adult type as 
contrasted with the thick celled endothelium 
of the sensitive embryonic type. There is no 
evidence of endothelial proliferation whatso- 
ever, and, like most static lesions, the port 
wine stain is consistent in its therapeutic re- 
sistance. Small lesions may be excised, but 
larger lesions can be improved cosmetically 
only by covering them with proprietary cos- 
metic paste such as Covermark. 

Occasionally a hemangioma may regress 
spontaneously, usually following ulceration 
or infection. Three remarkable spontaneous 
regressions occurred in this series. Such re- 
gressions may be explainable by chance 





Fig. 32, left. Diffuse systemic hemolymphangioma of leg. 
Five month old child with diffuse mottled bluish, compres- 
sible lesion of entire leg. Note unusual lymphangiomatous 
skin vesicles associated with deep cavernous hemangioma. 
Similar angiomatous process noted in sigmoid at operation, 


Fig. 33. Photograph 6 years later following a course 
of roentgen therapy and sodium morrhuate injections. 


thrombosis of the tenuous afferent vessel. In 
1 of these cases the regression was complete 
in a few months (Figs. 25, 26). 


RESULTS OF THERAPY 


In every case in this series the treatment 
has been analyzed and critically appraised. 
Cases in which therapy was not finished or in 
which the records were incomplete are con- 
sidered “‘indeterminate” and are not included 
in the figures. 

The various therapeutic methods employed 
are listed in to categories (Table III). Most 
of the headings are self-explanatory, but a 
word should perhaps be said about several of 
the later divisions. ‘External radon radia- 
tion”’ applies only to brass plaques containing 
radon-capsules and radium bulb applications. 
“Interstitial radiation” refers to the lesions in 
which gold radon seeds were inserted into the 
substance of the tumor. ‘‘X-radiation” in- 
cludes high, medium and low voltage roentgen 
therapy. “Combination radiation” applies 
to all combinations of external radium with 
roentgen and interstitial radiation. 
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Fig. 35. 


Fig. 34. 
Fig. 34. G.H. Cystic hygroma of the neck. Two month 


old female. Lesion present at birth. Successfully excised. 
Fig. 35. Gross specimen 6 centimeters in diameter with 
attached skin. 


The effectiveness of therapy was judged 
“good,” “fair,” or “poor,” according to the 
cosmetic results obtained and the regression 
of the lesion. The term ‘‘poor”’ is applied, in 
addition, to all cases in which there were 
recurrences or complications. 

In looking over the chart giving the results 
of therapy, it will be seen that the lesions ex- 
cised surgically show the highest percentage 
of good results (g1 per cent), but, as noted 
earlier in the discussion, this is a highly select 
group of cases. Postoperative keloid forma- 
tion accounts for most of the unfavorable 
results in this group. 

The results of the carbon dioxide snow 
treatment were also impressive; 88 per cent of 
the cases showed good response. The un- 
favorable results invariably followed too long 
an application with consequent ulceration and 
scarring. 

Being our method of choice, sodium mor- 
rhuate injections are given a trial for the first 
few weeks in all types of hemangiomas, includ- 
ing even the capillary type. Rapidly growing 
lesions which do not respond to 2 or 3 injec- 
tions should be subjected immediately to radi- 
ation or surgical intervention regardless of the 
location of the tumor. Results were good in 86 
per cent of all the cases treated with sodium 
morrhuate. Improper selection or over-injec- 
tion accounts for the less favorable results. 

he ‘combined physical” group yielded 86 
per cent good results. Generally sodium 
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Fig. 36. 


Fig. 36. Cut section showing multiloculated, thin walled 
cysts containing clear serous fluid. Examination of the 
specimen showed that all of the locules were in communi- 
cation with one another. 


morrhuate was the primary agent, and carbon 
dioxide snow was used later to eradicate the 
residual skin mottling. 

A sharp drop in the percentage of satis- 
factory results is noted in the group of cases in 
which radiation was employed. This is to be 
expected since radiation is reserved for the 
more extensive and the more resistant le- 
sions. In some cases, however, over-irradia- 
tion resulted in telangiectasia or fibrosis. 





A.B. Cystic hygroma of neck. Note muscle 


Fig. 37. 
bundles in center of field, circumscribed on both sides by 


invading thick walled endothelial lined cysts. Lesion 
present at-birth in the posterior neck of a one year old 
child. Slow growth. Excised successfully. 6s. 
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Fig. 38, left. R.G. Cystic hygroma of neck. Six weeks old 
infant with soft cystic hygroma 5 centimeters in diameter 
in the posterior triangle of the neck. It was noted at birth. 


Growth was slow. Serous fluid aspirated and two injec- 
tions of sodium morrhuate administered. 

Fig. 39. One year later showing complete regression. 
No recurrence at the present time, 2 years later. 


The “combined radiation and physical” 
therapeutic measures were employed in an 
aggressive group of hemangiomas which suc- 
cessfully resisted the physical agents, usually 
sodium morrhuate. Good results here were 
excusably lower (65 per cent). Nevertheless, 
in many cases the injections helped to the 
extent of causing some sclerosis, thereby re- 
ducing the supplementary radiation dose 
necessary for complete regression. 

The figures for “external radon radiation” 
include the group of cases which received 
single doses of irradiation and those which 
were given divided doses. The results of the 
combined techniques were good in 61 per cent 
of the cases. Breaking down this figure it was 
found that the single dose technique yielded 
over 80 per cent good results and that the 
combined percentage was lowered chiefly by 
the poorer results obtained when multiple 
doses were employed. Invariably, the second 
dose had been given before a 2 month interval 
had elapsed, and thus was prematurely given 
in so far as the primary regression had not 
ceased. It was decided, therefore, that 
cumulative overdosage was responsible for 
the unfavorable results. 

Good results were obtained in only 59 per 
cent of the patients who were treated by 
interstitial radon gold seed radiation. The 
results are better than the figures would seem 


to indicate, however, for the hemangionias 
treated by this method were either ihe 
aggressive, cellular lesions, or the extensive, 
deep cavernous ones. 

The group treated by ‘“‘x-radiation”’ +e- 
sponded least favorably. Good results were 
obtained in only 48 per cent of the cases. Pc or 
results were higher than in any of the other 
methods of therapy—3o per cent of the serivs. 
This unfavorable response can be explained 
by several factors. First, most of the lesions 
were the refractory, diffuse, systemic type 
which respond poorly to any form of treat- 
ment. Second, filtration was probably in- 
adequate in some cases and undoubtedly 
there was overdosage in others. There is little 
doubt that hemangiomas respond less favor- 
ably to roentgen rays than to the harder 
y-rays of radium or radon. 

Results of the “‘combined radiation” series 
were good in 57 per cent of the cases. This is 
an acceptable figure when it is considered that 
only the aggressive, extensive lesions were 
treated by this method of therapy. 

“Spontaneous regression” without ulcera- 
tion occurred in 3 cases and in 1 instance the 
regression was quite spectacular. Since there 
is no way, however, of knowing which tumors 
will spontaneously regress, all should be 
treated and, if possible, treatment should 
start immediately after onset. Untreated 
lesions often ulcerate and bleed, but even 
when they do not, the growths steadily be- 
come more resistant to therapy and are more 
likely to recur after treatment. 

RECURRENCES 

Forty-three patients, roughly 4 per cent of 
our series, had recurrences after treatment 
either at Memorial Hospital or elsewhere and 
most of the recurrences took place after 
surgery. Practically all the patients with 
recurrences were adults with long standing 
lesions. 

LYMPHANGIOMA 

Lymphangiomas, like hemangiomas, may 
possess marked growth capacity and they are 
not, as was once commonly supposed, dilated, 
static, normal lymph channels. Some ob- 
servers state that lymphangiomas have no 
anastomoses with surrounding lymph vessels. 


Pama aah TE ae 


aeatmiits ¥ 





| 





It 3 
hav 
lym 


pris 
Sixt 
tum 
befc 
was 
per 
mal 


bly 
Fift 
loca 
the 


V 
giol 
con 
clas 
clin 
ang 
be | 
tior 
div 
ern 
tro] 
lyr 
or | 

I 
an 
whi 
Its 
thi 
circ 
sur 

2 
29, 
lyn 
of « 
lyn 
ins! 
the 
S€V 
in 
diff 
att 
fro 
fat 








iS 


Oerm wm 


7 & tf ie 7. 


ee 


n 


FF eo oor, 


J 








WATSON, McCARTHY: BLOOD 


It is generally agreed that lymphangiomas 
have their origin in displaced fetal cells of the 
lymphatic system. 

A group of 41 cases of lymphangioma com- 
prises the material studied in this report. 
Sixty-one per cent of the patients had the 
tumor at birth and 95 per cent were noted 
before the age of 10 years. Sex distribution 
was almost equal, the female percentage, 58 
per cent, being only slightly higher than the 
male. 

The anatomical distribution was considera- 
bly different from that of the hemangiomas. 
Fifty-two per cent of the lymphangiomas were 
located on the head and neck, 44 per cent on 
the extremities, and 4 per cent on the trunk. 


CLASSIFICATION 


Wegner’s original classification of lymphan- 
giomas as simple, cavernous, and cystic, is 
commonly accepted. In order that the 
classification be completely satisfactory in a 
clinicopathological consideration of lymph- 
angiomas, however, several additions must 
be made. In the present study, the classifica- 
tion has been enlarged to the following five 
divisions: (1) simple lymphangioma, (2) cav- 
ernous lymphangioma, (3) cellular or hyper- 
trophic lymphangioma, (4) diffuse systemic 
lymphangioma, and (5) cystic lymphangioma 
or hygroma. 

1. The simple lymphangioma (Fig. 27) is 
an uncommon, poorly defined disease entity 
which borders on simple lymphangiectasia. 
Its channels are superficial, scattered, and 
thin walled. The lesions are small, well 
circumscribed, and present a shiny wart-like 
surface. They show little tendency to grow. 

2. The cavernous lymphangioma (Figs. 28, 
29, 30) usually constitutes the majority of 
lymphangioma cases. This form is composed 
of dilated lymphatic sinuses usually filled with 
lymph, but sometimes empty, and in rare 
instances filled with blood. The lining endo- 
thelium is flat, and in active lesions may be 
several layers in thickness. The stroma varies 
in amount and may be found to contain 
diffuse lymphoid or smooth muscle tissue, 
attesting to the embryonic origin of the tumor 
from mesodermal “rests.” A mixed form with 
fat or fibromatous elements also exists. Solid 
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endothelial “buds” can frequently be seen 
invading surrounding fat and muscle. 

A cavernous lymphangioma usually _in- 
volves skin or subcutaneous tissues, but it 
may extend into mucous membranes of the 
oral cavity or between the muscle septa of the 
neck. The superficial skin lesions appear as 
multiple brownish or red vesicopapules, or 
even wart-like papillary lesions which exude 
lymph when traumatized. The deeper growths 
present an appearance of multiple, diffuse, 
compressible nodules or masses with little or 
no change in the overlying skin. This growth 
occurs commonly about the face and in the oral 
cavity. Involving the tongue, it produces great 
hypertrophy—macroglossia; in the lips it is 
known as macrocheilia, and in the cheek as 
macromala. Other sites are the extremities 
and the retroperitoneal and mesenteric areas. 

3. The cellular or hypertrophic lymphangioma 
(Fig. 31) is simply a more active type of local 
cavernous lymphangioma and has a minimum 
of sinuses and an abundance of proliferating 
endothelium. It is slow growing and un- 
common. Clinically, it appears as a circum- 
scribed, superficial structure of fibrous con- 
sistency. 

4. The diffuse systemic lymphangioma (Figs. 
32, 33) generally involves an entire extremity. 
The process is slow and may continue for 
many years. Clinically, the extremity ap- 
pears hypertrophied and overstuffed. The 
skin may be normal or studded with papules. 
The deeper tissues have a spongy consistency. 
Microscopically, the lesion is generally found 
to be cavernous, but it is more active than the 
simple cavernous type. Frequently, the chan- 
nels contain blood, and the tumor may 
simulate a cavernous hemangioma, but clin- 
ically its behavior is that of a lymphangioma. 
Also, the vesicopapules have a bluish hemor- 
rhagic hue, whereas hemangiomas are not 
associated with such bleb-like structures. 

5. Cystic hygroma or the cystic type of 
lymphangioma is a distinct disease entity and 
must not be considered merely as a dilated or 
cystic cavernous lymphangioma. The tumor 
definitely develops from lymphatic tissue, and 
for this reason is included in our classification. 

Hygromas are usually found in the neck, 
but occasionally they are located in the axilla, 
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and, in rare instances, in the retroperitoneal 
tissues (Gerster) or in the groin. The cystic 
mass is compressible, thin walled, and gener- 
ally multiloculated (Figs. 34-37). It is lined 
with endothelium and contains serous fluid. 
The lesion usually transilluminates well, thus 
making it possible to distinguish a hygroma 
from other cystic masses occurring in the 
neck, such as a branchiogenic cyst. 

Hygromas are generally present at birth 
and grow very rapidly. In the neck the growth 
often extends into the axilla or down into 
the mediastinum causing symptoms of com- 
pression. The remarkable power of growth 
which these cysts possess may be attributed 
to their origin from the same primitive 
jugular sacs (McClure and Silvester), or 
initiation centers from which the lymphatic 
system develops. Two such jugular sacs are 
situated in the neck adjacent to the internal 
jugular vein, 1 in the lumbar retroperitoneal 
area and 2 in the iliac area. These locations 
correspond exactly with the anatomical sites 
at which hygromas are usually found. The 
process by which hygromas develop was not 
well understood until Goetsch demonstrated 
that solid endothelial sprouts extend into sur- 
rounding tissue, encircle vital structures, se- 
crete lymph, and canalize back to the parent 
cyst. 

Two hundred and twenty-five cases of 
hygroma have been reported in the literature. 
The Memorial Hospital series includes 14 
cases, an incidence of 1.4 per cent of the total 
number of blood and lymph vessel tumors 
reviewed in the present study. Nine of the 
patients were male and 1 was a Negro. In 11 
cases, or 79 per cent, the cyst was present at 
birth and the remaining lesions developed at 
the ages of 4, 6, and 15 years. 

The anatomical distribution of the lesions 
supports the lymph-sac theory of origin. 
Thirteen, or 93 per cent, of the lesions were 
located in the neck and the other was situated 
in the axilla. This fact is particularly interest- 
ing when it is remembered that only 2 per cent 
of all other types of lymphangioma were 
located in the neck. In 2 of our cases, roent- 
genograms of the chest were made and re- 
vealed mediastinal shadows suggesting disease 
extension into that area. 


TREATMENT OF LYMPHANGIOMA 


In general, surgical excision affords the best 
prognosis in the treatment of lymphangiomas 
even though unsightly scars are likely to form 
and there is a marked tendency toward post- 
operative keloid growth. The results were 
good in 77 per cent of the 13 patients in our 
series in which wide excision was performed. 
In 4 of the cases there was a definite recur- 
rence which was controlled by a second ex- 
cision. Routine postoperative radiation is 
helpful in controlling recurrences and in pre- 
venting keloid formation. If surgical excision 
must be incomplete, a fairly large dose of 
interstitial radon is necessary for control of 
the irremovable portion. 

Lymphangiomas are radioresistant and for 
this reason radiation therapy alone is not 
usually indicated. With but one exception, 
all cases in which treatment was by radiation, 
a dose was required which caused marked skin 
damage. Good results were obtained in only 
35 per cent of the 18 cases in which radiation 
treatment was used, and in 25 per cent the 
results were definitely poor. 

Because of the nature of the disease, radia- 
tion remains the method of choice, however, 
in treating the diffuse systemic lymphangio- 
mas which affect an entire extremity. High 
voltage therapy is generally used at 50 
centimeter target skin distance with high 
filtration. 

Sodium morrhuate injections have no effect 
whatsoever in the treatment of lymphangio- 
ma, with the exception of cystic hygroma. 

Lymphangiomas show a marked tendency 
to recur. Seventeen, or 41 per cent of our 
cases, were recurrences after treatment else- 
where. Our own recurrence rate was 12 per 
cent. Most of these were cases of surgical 
excision. An analysis of our records show 
that, as with hemangiomas, this tendency 
toward recurrence increases with the age of 
the patient (Table IV). 

Cystic lymphangiomas (hygromas) are rel- 
atively radioresistant. Regardless of the meth- 
od of treatment, the results are often not 
satisfactory and the general mortality rate is 
high. Secondary infection of the hygromatous 
mass may follow an upper respiratory infec- 
tion and lead to an acute toxemia or septice- 
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TABLE IV.—BLOOD AND LYMPH VESSEL TUMORS 
—ANALYSIS OF RECURRENCES 


Number of cases with recurrence 


Hemangioma... ; j : - = 
Lymphangioma. . fo hiey Dae seteabgue ee. 
Hygroma...... eee ; ; ‘ - 
TI i ciracp aca ls se grce oo A acetoanaa Bett eA 61 
Percent of 
entire age Cases in 
Cases group age group 
Hemangioma 
Age incidence of recurrence 
Under 1 year......... . 0.5 565 
Between 1 and to years.... 13 7 195 
Between 10 and 20 years... 9 17 53 
Over 20 FERS... . 6 ccs, IO 188 
Lymphangioma* 
Under 1 year......... 3 | SS ° 4 
Between 1 and Io years. 4 25 16 
Between 10 and 20 years. 7 58 12 
Over 20 years....... ie are 6 66 9 


Hygroma 

Following sodium morrhuate 

a y 

14 percent of all hemangiomas. 

241 percent of all lymphangiomas. 

37 percent of all hygromas. 

‘Extension or recurrence after treatment elsewhere, 17 or 41 percent; 
recurrence after treatment at Memorial Hospital, 4, or ro per cent. 


mia. This is particularly true of the cervical 
hygromas which are located in the area into 
which infections of the nasopharynx, the 
pharynx, and the tonsils normally drain. It is 
also noteworthy that postoperative infections 
frequently occur, due, no doubt, to a derange- 
ment of the lymphatic barriers. 

In a review of the 126 cases, Dowd noted a 
mortality of 47 per cent in the cases of cervical 
hygroma treated by surgical procedures of 
various kinds. Figi, of the Mayo Clinic, re- 
ported 13 patients treated by radiation alone; 
of these 7, or 54 per cent, died of infection 
during treatment. 

Of the 13 cases in our series, surgical ex- 
cision was performed in 7 with a good result in 
5- In 1 case of axillary hygroma, the lesion 
was not completely removed because of the 
extent of the tumor. The remaining case was 
an unusually large cervical hygroma which 
extended into the mediastinum; this patient 
died soon after operation, thus making the 
operative mortality 7 per cent. 

Because of the ever present danger of post- 
operative infection, we have striven to insti- 
tute a more conservative form of therapy. 
Following Harrower’s suggestion, in 7 of our 
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cases we routinely aspirated the hygroma 
under the strictest sterile precautions and in- 
jected from 1 to 3 cubic centimeters of a 5 per 
cent sodium morrhuate solution. Four cases, 
57 per cent, showed good results (Figs. 38, 39), 
but in 2 cases regression was only fair and ex- 
cision was necessary. In the remaining case, 
gold filtered radon seed implantation was 
required to complete the regression. 

In the cases in which we have had an op- 
portunity to try it, we believe the results 
justify the recommendation that sodium 
morrhuate therapy be given a trial in the 
treatment of all hygromas. If it fails, one 
must attempt surgical excision and if exci- 
sion is necessarily incomplete then radiation 
measures may be attempted. Injections 
should be given as early in the course of the 
disease as possible for the following reasons: 
(1) hygromas are more sensitive to therapy 
and are more likely to be unilocular early in 
the course of the disease; (2) while Goetsch 
suggests postponement for several months 
until the patient is a better surgical risk, it 
should be remembered that the earlier the cyst 
is treated the less opportunity there is for it 
to invade and circumscribe vital structures; 
(3) with sodium morrhuate therapy there is 
not the high mortality associated with surgery 
or radiation; (4) postponement increases the 
danger of mortality from secondary respira- 
tory infections. 


SUMMARY 


1. A comparative clinical, pathological, 
and therapeutic study of 1,056 patients with 
1,363 individual blood and lymph vessel tu- 
mors is reported. ; 

2. Benign tumors of blood and lymph ves- 
sels have a common origin in embryonic se- 
questrations of mesoderm, grow in identical 
fashion, demonstrate similarities in response 
to various therapeutic agents and, therefore, 
are studied as a single group. 

3. A suggested classification of blood and 
lymph vessel tumors is based on the clinical 
and pathological aspects of these lesions in so 
far as they serve the dictates of therapy. 

4. Methods of therapy are appraised and 
their indications and hazards pointed out. 
Evidence is offered to support the contention 
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that hemangioma is more sensitive to radia- 
tion in the first 3 months of life, and that 
angiomas in general recur less frequently when 
treated early. 

5. A conservative method of treating hy- 
groma is advocated and outlined. Injection 
therapy immediately at onset is urged in order 
to afford the tumor less opportunity to cir- 
cumscribe vital structures and also to obviate 
the danger of upper respiratory infections 
draining into the tumor and possibly causing 
death. Surgical excision with its high mortal- 
ity is recommended after the conservative 
method has failed. Radiation therapy is rec- 
ommended for inaccessible extensions of the 


hygroma. 
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ACUTE INTESTINAL OBSTRUCTION 





CHARLES W. MAYO, M.D., F.A.C.S., JOSEPH M. MILLER, M.D., 
LEONARD K. STALKER, M.D., 
Rochester, Minnesota 


OTWITHSTANDING the im- 
provements made in surgical 
technique and the additions made 
to the therapeutic armamentarium 

for the treatment of acute intestinal obstruc- 
tion, the mortality in this feared condition 
has not been materially reduced. Once the 
symptoms and signs suggestive of interrup- 
tion of continuity of the intestinal lumen are 
present, a rapid and accurate diagnosis should 
be made, thus permitting the institution of the 
proper form of treatment. An investigation 
has been made of all cases of acute intestinal 
obstruction in which surgical treatment has 
been given at the Mayo Clinic, over a period 
of 5 years, to determine the various etiological 
factors and the relationship of treatment to 
mortality. 

Excellent classifications of the different 
causes of acute mechanical obstruction of the 
intestine have been presented by many 
authors. A recapitulation of the causes of 
obstruction reviewed in the present series will 
be found in Table I. It should be noted that 
some of the congenital etiological agents do 
not appear in this collection of cases. 

Incarcerated or strangulated external her- 
nias are the most frequent cause of acute 
intestinal obstruction. These may be divided 
anatomically into inguinal, both indirect and 
direct, femoral, umbilical and ventral, and 
prolapse through the site of a previous surgical 
procedure. External hernias accounted for 
the symptoms in 147, or 44 per cent, of the 
335 cases of acute intestinal obstruction re- 
ported by McIver (8). In the series reported 
by Morris and Johnson, 129 instances, or ap- 
proximately 54 per cent, of the same syndrome 
were caused by external hernias. Four per 
cent of all patients having hernia, admitted 
for treatment in a period of 13 years were 
found to have an associated intestinal ob- 
struction. Various types of external hernia- 
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tions accounted for 74, or 53 per cent, cases 
of acute interruption of intestinal continuity 
seen at the clinic from 1935 to 1939, inclusive. 

The syndrome presented by external her- 
nias that produce obstruction is characteristic. 
Abdominal pain, crampy or steady in nature, 
nausea, vomiting, and constipation associated 
with an irreducible tender mass, are the car- 
dinal symptoms and signs. Distention is 
usually mild in degree, and the lower portion 
of the ileum is the most frequent site of ob- 
struction. Incarceration and strangulation 
must be sharply distinguished from one 
another since the treatment and prognosis 
differ greatly in these 2 conditions. The former 
may exist for long periods without symptoms. 
Once the lumen has been encroached on to 
some degree, or the vascular supply to the 
region has been interfered with, therapy must 
be undertaken immediately. Small internal 
abdominal rings offer a great chance for 
strangulation. “‘Reduction en bloc” should be 
sharply criticized for non-viable omentum and 
intestine may unwittingly be returned into 
the abdominal cavity. Protrusions of the 
omentum and incarceration or strangulation 
of the adipose tissues present an acute picture 
and it is often difficult to decide whether bowel 
is present in the sac. Surgical procedures 
should decide the question. Strangulation 
has been found to occur more frequently in 
association with femoral and umbilical her- 
nias than with inguinal protrusions, although 
the occurrence of the two former types is in- 
frequent as compared with that of the latter. 

Marked tenderness over the sac of an irre- 
ducible hernia, associated with signs of ob- 
struction, symptoms of toxemia, and an 
increase in the number of leucocytes, points 
to strangulation of the bowel. In MclIver’s 
(8) series of 147 cases, males were subject 
to strangulated external hernia about twice 
as frequently (100) as females (47) were. 
These statistics are in close accord with the 
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TABLE I.—CAUSES OF ACUTE INTESTINAL OB- 
STRUCTION IN CASES ENCOUNTERED AT THE 
MAYO CLINIC, 1935-1939, INCLUSIVE 


Cases 
External hernia 
Indirect inguinal. . . 
Direct inguinal.......... : : 
Indirect and direct inguinal (combined) . 
EERE Oe eee pees 
Femoral : ree 
Ventral.......... ee ee 
Prolapse through site of previous operation 
Internal hernia.... . zat 
Adhesions and bands 
Volvulus. . . 
Intussusception Sr 
Mesenteric thrombosis. . . . 
ee ere 
Congenital mesenteric cysts 
Oe 
Carcinoma 
Total. 
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present group of 74 patients, of whom 54 
were males and 20 were females. 

Mortality in external strangulated hernia 
is most intimately associated with the degree 
of embarrassment of the blood supply to the 
affected portion of bowel. Some interference 
with circulation will be present with every 
such hernia, but frequently the bowel will be 
considered viable on release of the obstruction. 
The question of viability may be more quickly 
decided at operation if the patient is given 
100 per cent oxygen and the color of the bowel 
is watched closely. When doubt exists, the 
loop of bowel should be exteriorized. In 42 
cases of the total group, the viability of the 
bowel was strongly questioned at the time of 
operation (Table II). Fortunately the bowel 
was considered viable in the great majority 
of patients. Most of the deaths occurred 
when necrosis of the bowel had occurred, thus 
necessitating procedures other than release 
of the’ obstruction and repair of herniation 
site. 

The large number of cases in which it was 
questionable whether the blood supply to the 
affected loop of bowel was adequate are 
readily explained. Special types of acute 
surgical conditions seen at the clinic are not 
unlike those encountered in any large medical 
center inasmuch as the greater number of 
patients with acute intestinal obstruction 
owing to hernia are cared for by the local 
practitioners as emergencies, whereas patients 
critically ill are sent to the clinic. 


TABLE II.—EXTERNAL HERNIAS CAUSING IN- 
TESTINAL OBSTRUCTION, IN WHICH A SUFFI- 
CIENT BLOOD SUPPLY TO LOOP OF BOWEL 
WAS QUESTIONABLE AT THE TIME OF 


OPERATION 


Adequate 
: blood supply 
Total patients questionable 


Type of hernia Males Females Males Females 


Indirect inguinal........ 42 I 22 ° 
Direct inguinal ee 4 ° 2 ° 
Indirect and direct...... I ° ° ° 
Umbilical I 5 I 2 
Femoral 2 9 2 7 
Ventral. . 3 5 I 3 
Prolapse 2 ° 2 ° 


Internal hernias, by definition, should in- 
clude all of those protrusions of the contents 
of the abdomen through intraperitoneal 
pouches or openings of congenital or trau- 
matic origin. The number of such hernias is 
small in contrast to the external protrusions 
that take place through the abdominal wall. 
In reporting a case of prevesical hernia, 
Stalker and Gray have stated that only 29 
internal hernias have been encountered at 
the Mayo Clinic since 1910. These were 
classified either anatomically or on the basis of 
an associated etiological factor as: 8 cases of 
hernia through the transverse mesocolon, 
following gastro-enterostomy; 7 of para- 
duodenal hernia; 4 of mesenteric hernia; 3 of 
malrotation of the colon; 3 of hernia through 
the broad ligament; 2 of retrocecal hernia; 1 
of hernia through the foramen of Winslow; 
and 1 caused by fibrous bands. Twenty-five 
patients had symptoms referable to the 
hernia, but these were vague and not diag- 
nostic. Twenty-three had some degree of 
obstruction of the small intestine. 

If this type of hernia did not become mani- 
fest through partial or complete interruption 
of the continuity of the intestinal lumen, 
the majority of such hernias would pass with- 
out recognition, for they are unheard of until 
their presence is heralded by some complica- 
tion, such as incarceration, volvulus, or 
strangulation. Internal hernias that occur 
as a result of abdominal operations are now 
seen less frequently than formerly owing to 
the taking of proper precautions at the time 
of such surgical procedures. An example of 
such a preventive measure is the suturing of 
the stomach to the opening in the transverse 
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mesocolon when posterior gastro-enterostomy 
is performed, to prevent herniation of the 
small intestine into the lesser peritoneal sac. 

Therefore, the more important internal 
hernias at present are those resulting from 
congenital defects. Although few in number, 
these hernias assume considerable clinical sig- 
nificance in consequence of the high incidence 
of acute intestinal obstruction with which 
they are associated. Seven patients with in- 
ternal hernias and acute intestinal obstruction 
have been seen at the clinic during the 5 year 
period under consideration. Figure 1 depicts 
the mechanism of a prevesical hernia recently 
observed and reported by Stalker and Gray. 
A rent in the omentum (Fig. 2) was the 
etiological factor in a second case. 

Second only to external hernias as a cause 
of intestinal obstruction are bands and ad- 
hesions. These may be either congenital or the 
result of inflammation or trauma. Many are 
very dense in nature. A small portion of the 
omentum may become attached to the bowel 
or to the abdominal wall and act as an ob- 
structing band. Likewise, a Meckel’s diver- 
ticulum may be the etiological factor as in 
one case in the present series. A fibrous band 
may be all that is left of the structure, or 
adhesions may form around the anomaly due 
to inflammation, with the free end of the 
diverticulum anchored to the mesentery or to 
some other structure. 

McIver (9) has divided his group of cases 
of intestinal obstruction, the result of bands 
and adhesions, into three groups: early post- 
operative, late after operation, and those 
without operation. As an etiological factor, 
McIver (9) found that appendectomy with 
resultant adhesions heads the list in the early 
postoperative group. Strangulations are not 
common among this particular group of in- 
testinal obstructions which usually involve 
the lower part of the small intestine. How- 
ever, strangulation is more frequent in the 
group occurring late after operation and 
appendicitis is the most common cause. 

Twenty-four patients who were suffering 
from acute intestinal obstruction, the result of 
bands and adhesions, were seen at the Mayo 
Clinic during the period under consideration. 
All but one had been subjected to operation 


previously. Twelve had had pelvic operations 
of various types whereas 6 had had appendec- 
tomies performed. It is significant that 6 
patients of the total of 24 had some degree of 
necrosis of the intestinal wall. All patients in 
this last group had been operated on pre- 
viously. The jejunum was involved once, 
different portions of the ileum four times, and 
a Meckel’s diverticulum occurred in 1 in- 
stance. All the patients subjected to pre- 
vious operation experienced obstruction in 
the late period, that is at least 10 days after 
operation. The pathological condition present 
in one such case is shown in Figure 3. In 
some instances, a period of years had elapsed 
since the previous surgical procedure. Opera- 
tive intervention in these cases at the time 
when the obstruction was treated, varied 
markedly, depending on the individual cir- 
cumstances. The surgeon tended to be con- 
servative rather than radical. 

Volvulus of various portions of the intes- 
tinal tract accounts for only a small number 
of acute intestinal obstructions. Nine patients 
comprised this entire group and in marked 
contrast to other reports, the small intestine 
was involved more frequently than the large 
intestine. The jejunum alone was involved 
once, the ileum alone five times, and both the 
jejunum and ileum were involved in one case. 
Ninety-five per cent of the small intestine 
had become twisted in the remaining case in 
which the small bowel was involved and the 
ileocecal region was involved in the last case 
in the group. Viability of the bowel was so 
poor in 3 cases that resection had to be un- 
dertaken. Bands and adhesions that had 
fixed some portion of the intestine served as 
a center for rotation in the majority of cases. 
With such rotation, an isolated loop which 
rapidly distends is formed. The vessels are 
compressed to varying degrees and, with 
marked embarrassment of the blood supply 
to the segment, necrosis of the bowel occurs. 

Intussusception is essentially a disease of 
infancy and early childhood. In an interest- 
ing summary. of 400 cases by Perrin and 
Lindsay, the authors found that about 65 
per cent of the patients were males, and that 
78.5 per cent were less than two years of age. 
Two hundred and three of the 400 patients 
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had intussusception between the ages of 5 and 
g months. By far the greatest majority of 
lesions involved the ileocecal region; the 
authors classified 39.0 per cent of their cases 
as ileocecal and 31.5 per cent, ileocolic. The 
intussusception reached the rectum more fre- 
quently in the former group, but the distance 
traveled does not necessarily influence the 
prognosis too greatly. The chief factor in the 
determination of mortality is the duration of 
the intussusception. Death occurred in 34.75 
per cent of the 400 cases. 

All of the 1o patients in the present series 
were 2 years of age or less, except 2 who were 
aged 4 years and 6 years, respectively. Fifty 
per cent of the patients who had intussuscep- 
tion were between 5 and 10 months of age. 
Pain in the abdomen, vomiting, and bloody 
stools are usually present, and occasionally a 
rectal mass can be felt. 

According to McIver (9), the characteristic 
picture is not seen in the adult and the diag- 
nosis is often made only at operation. The 
small intestine is frequently involved and all 
cases should be investigated for some etiologi- 
cal factor, especially when the patient is an 
adult. In one of the cases in the present 
group, a Meckel’s diverticulum was the start- 
ing point of the intussusception (Fig. 4). 

As one of us (C.W.M.) has pointed out 
previously, treatment of acute intussusception 
is primarily surgical and reduction of the 
intussuscepted bowel is possible in less than 
24 hours and usually in less than 36. A low 
mortality is attendant on such a procedure. 
Immediate resection carries a high mortality. 
Reduction after 36 hours is dangerous, and 
consideration should be given to fixation to 
prevent progression of the intussusception and 
to ileocolostomy around the affected portion 
of bowel. 

Moore has stated that from available 
records between 1 and 2 per cent of all 
intestinal obstructions are the result of gall 
stones, and he has estimated that about 400 
cases had been recorded in the literature be- 
fore 1925. In spite of the prevalence of 
cholecystic disease, gall-stone ileus is re- 
markably infrequent. It should be noted 


that the cause of obstruction is usually not 
suspected before operation and a history of 


chronic cholecystitis is of no value. The ob- 
struction may be caused by the stone itself 
being too large to pass onward, by producing 
an intussusception of the bowel, or by be- 
coming embedded in the wall of the gut and 
secondarily closing the lumen. Usually, the 
gall stone gets into the intestinal tract through 
a cholecystenteric fistula, and then travels 
onward to rest in the terminal portion of the 
ileum in the majority of cases. The fistula 
may not remain patent. Only 2 of the 136 
cases of acute intestinal obstruction in this 
series were the result of gall stones. 

Likewise, a few cases of mesenteric throm- 
bosis will be found in most large series of 
acute intestinal obstruction. Although the 
large infarcts of the intestinal tract offer a 
hopeless prognosis, small infarcted regions, if 
recognized early, can be handled surgically. 
The making of a distinction between arterial 
occlusion and venous thrombosis will help 
in diagnosis and prognosis, although simul- 
taneous involvement of both types of vessels 
may also occur. Jackson and others have 
been able to collect 214 cases and have re- 
ported that 61 per cent were arterial and 39 
per cent venous in nature. Sixty-four per 
cent occurred in males and the remainder in 
females. Larson found that the occlusion 
was arterial in 39 per cent, venous in 44 per 
cent, and both arterial and venous in 17 per 
cent. The changes in the bowel wall depend 
on the size of the vessel occluded, the rapidity 
of occlusion, and the adequacy of the col- 
lateral circulation. 

When an acute occlusion of the mesenteric 
artery has occurred, sudden colicky pain, 
vomiting, blood in the stools and vomitus, 
early abdominal distention, a tender abdomen, 
and an increase in number of leucocytes in the 
circulating blood are present. The condition is 
rapidly fatal and early operation is imperative. 

Much more amenable to operation in the 
earlier phases are the patients who have 
mesenteric venous thrombosis in which prog- 
ress of the disease is relatively slow. Pain 
of a colicky nature is present, but abdominal 
rigidity is minimal in proportion to the ab- 
dominal tenderness. The number of leucocytes 
per cubic millimeter of blood is relatively low 
during the initial period of the disease, but it 
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vesical~ 





hernias 





Fig. 1. A prevesical hernia. 


rises rapidly later. Occult blood is uniformly 
present in the stool and occasionally, blood 
may be noted in the vomitus. An edematous 
discolored intestine is found at operation, but 
the muscular structure remains viable and 
peristalsis can be produced. If only a small 
region is involved, the collateral circulation 
may be sufficient to prevent further damage. 
However, all such sites should be removed to 
avoid (1) the danger of a possible subsequent 
perforation, (2) stenosis of the wall necessitat- 
ing perhaps another operation later, and (3) 
formation of adhesions and later obstruction. 
Massive involvement of the intestine was 
present in 2 of our cases, and the abdomen 
was closed as an exploratory procedure. 
Resection of about 15 inches (37.5 cm.) of 
jejunum and a side-to-side anastomosis was 
necessary for the other patient. This case was 
recorded previously by Clagett and Gray. 
Symptoms usually of purely mechanical 
obstruction are caused by mesenteric cysts. 
In 1934, Hugh-Jones analyzed 55 cases and 
found that 85 per cent of the cysts involved 
either the cecum or the ileum. An excellent 
summary of the material relative to enter- 
ogenous cysts has been made by Dockerty, 
Kennedy, and Waugh. Cysts in the terminal 
portion of the ileum are usually found during 
the first year of life as is illustrated by the 
case they reported. Mesenteric cysts are dis- 
covered in an older age group because ob- 
struction occurs at a later date. Illustrative 
of this latter group is a g year old patient in 


whom obstructive symptoms were caused by 
cysts which necessitated resection of a portion 
of the jejunum with end-to-end anastomosis, 
with excellent results in both. 

Carcinoma of the bowel, particularly of the 
sigmoid and diverticulitis of the same region 
are relatively infrequently encountered caus- 
ing acute intestinal obstruction. A study of 
the majority of such cases indicates that the 
obstruction is rarely acute, if the strict defini- 
tion of the latter is used. The clinical cause 
may be comparatively prolonged before com- 
plete mechanical interruption of intestinal 
continuity is effected. The history, physical 
signs, and laboratory findings are somewhat 
characteristic and do not need special elucida- 
tion at this point. Occasionally, patients 
with short histories and signs of acute ob- 
struction are encountered, and it seemed that 
there might be included in this series 5 pa- 
tients with carcinoma and 2 with divertic- 
ulitis, who suffered acute interruption of 
intestinal humoral continuity. 

The recognition that acute intestinal ob- 
struction is present is far easier many times 
than is the discovery of the etiological agent 
or the choice of a therapeutic procedure. A 
careful history, a thorough physical examina- 
tion, and meticulous, repeated observation 
of the patient, are essential. Some help will 
be obtained from the age of the patient, for 
as has been previously stated, certain types 
of pathological lesions are associated with 
various age groups. Thorough palpation of the 
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Fig. 2. An internal hernia the result of a rent in the 


omentum. 


external orifices at which hernia may be 
present will disclose the cause in the majority 
of cases, whereas a history of a previous ab- 
dominal operation will suggest the possibility 
of another group. 

The type, severity, and site of pain and the 
localization of borborygmi are further factors 
that merit detailed consideration. Abdominal 
distention may or may not be present. Blood 
may be found in the vomitus or the stool, so 
that conditions commonly associated with 
these particular findings should be considered 
first. Simple roentgenograms of the ab- 
dominal cavity, repeated if necessary, are 
valuable aids in localization. Gas is rarely 
seen in the small bowel in adults unless there 
is interruption of the intestinal continuity 
proximal to a patent ileocecal sphincter. 
Visualization of coils of the small intestine 
should indicate obstruction in these cases. If 
a distended ‘“‘horse-shoe”’ colon is seen, stasis 
in that particular part of the bowel has 
occurred. Above all else, the presence or 
absence of a strangulating lesion must be 
primarily demonstrated as the mortality 





\ 


Fig. 3. A loop of terminal ileum adherent in cul-de-sac. 
rate rises sharply if patients who have a 
necrotic bowel are improperly treated. A 
rapid onset of symptoms with severe pain, 
vomiting and shock associated with peritoneal 
irritation, marked abdominal tenderness, 
splinting, and increase in the number of 
leucocytes in the blood must suggest a stran- 
gulation of the bowel. The ratio of duration 
of the obstructive process to the mortality 
rate is a simple one: the longer the obstruc- 
tive process lasts the greater the mortality. 
Having made a careful analysis of the pic- 
ture presented by the individual patient, the 
surgeon must plan his treatment accordingly. 
Simple mechanical obstructions of the small 
intestine early in the postoperative period, in 
cases in which the possibility of strangulating 
lesions can be eliminated, respond well to 
decompression of the bowel by use of the 
Wangensteen method. Such a statement is 
not universally true for obstructions of the 
small intestine caused by bands and adhe- 
sions in the late postoperative period. An 
analysis of the results in that particular group 
reveals a high incidence of strangulation. 
Signs indicative of this condition must be 
watched for and, if not present, conservative 
treatment may be employed. Colonic ob- 
struction must be considered a strict contra- 
indication to the use of suction drainage. 
It is true that in some cases with a patent 
ileocecal fold, decompression may be effective, 
but the experience of seeing a few ruptured 
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Fig. 4. An intussusception originating with a Meckel’s 
diverticulum. 


cecums will quickly influence the mind of the 
surgeon. Cecostomy or colostomy is the pro- 
cedure of choice and does not carry an ele- 
vated risk in comparison with “blind” in- 
tubation. 

Orr has estimated that approximately 7,300 
to 8,000 cubic centimeters of fluid are se- 
creted into the upper portion of the intestinal 
tract daily. Repeated vomiting in obstruc- 
tive cases will lead to dehydration, depletion 
of blood chlorides, and alkalosis. Sufficient 
fluid must be given parenterally to insure an 
output of 800 to 1000 cubic centimeters of 
urine daily. Frequent estimations of the 
blood chlorides, carbon-dioxide combining 
power, and urea are necessities in the rational 
treatment of such patients. 

When operation is indicated, the most con- 
servative procedure possible under the exist- 
ing circumstances should be employed, after 
the patient has been prepared for the opera- 
tion. The preparatory period must vary with 
the individual patient and may at times be 
quite short. Favorable signs attendant on the 
release of the obstructing agent in strangu- 
lated loops are a return of the normal color 
to the bowel, pulsations in the vessels, and 
peristalsis on stimulation. Warm packs are 
placed around the liberated loop and too per 
cent oxygen is administered to the patient. A 
comparatively rapid accurate estimation of 
viability of the bowel can thus be made. When 
resection is necessary, the loop should be 
exteriorized and the continuity of the bowel 
restored later when the patient is in better 
condition. Primary resection, with closure of 
the bowel and side-to-side anastomosis is too 
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Fig. 5. Acute intestinal obstruction from a strangulat- 


ing band. 


hazardous a procedure unless a small lesion 
high in the intestine is present. 

Useful postoperative adjuncts in therapy 
are blood transfusions and the use of 100 per 
cent oxygen employing the B.L.B. inhalation 
apparatus (1). Loss of blood into the lumen 
in the case of strangulating lesions of the bowel 
may be considerable. Anoxemia of the patient 
and particularly of the bowel will be com- 
bated effectively by the use of oxygen. 

Any consideration of treatment should in- 
clude prophylactic measures designed to re- 
duce the incidence of acute intestinal obstruc- 
tion. Review of the cases in this series has 
demonstrated two important facts. External 
hernias account for a large majority of the 
cases and many of these patients are in the 
older age groups. Acceptance of old age as an 
excuse for employing prophylactic surgery 
for dangerous diseases is now gradually being 
withdrawn. As Clagett and Waugh have re- 
ported, an approximate mortality rate of 0.33 
per cent was attendant on a series of almost 
600 uncomplicated inguinal hernias repaired 
at the clinic during 1937 and 1938. The repair 
of a strangulated hernia carries with it many 
times such a risk. One should unhesitatingly 
recommend repair of all hernias at any time 
to forestall strangulation provided the patient 
is in a sufficiently good state of health. 

The mortality from acute intestinal ob- 
struction is high and will remain so until 
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Fig. 6. Operative findings in volvulus of the small in- 
testine. 


educational measures can correct the situa- 
tion. A correlation between the duration of 
obstruction or strangulation and the mor- 
tality rate is definite. This fact is strikingly 
confirmed in the present series in which the 
combined mortality in 136 patients was 22 
per cent. Investigation of the patients who 
succumbed revealed that about half of them 
had been ill for more than 48 hours before 
coming to operation and an additional 3 had 
been ill about 48 hours. If it had been pos- 
sible to have had most of these patients in 
the hospital earlier, the mortality rate might 
have been reduced substantially. The follow- 
ing report of cases is appended to illustrate 
the difficulties which may be encountered in 
the diagnosis and treatment of acute intestinal 
obstruction. 


REPORT OF CASES 


Case 1. A white woman, 27 years of age, who had 
had extensive pelvic surgery here about 7 months 
previously, was well until 2 weeks prior to admission, 
when she began having moderate epigastric distress, 
mainly after meals. Five days before her admis- 
sion, a severe colicky pain developed just below the 


xiphoid process; this pain projected toward the 


back between the scapula. Frequent vomiting but 
no evidence of icterus was present. Normal appear 
ing bowel movements had taken place twice. Roent 
genograms made elsewhere had disclosed a ‘‘stone at 
the mouth of the cystic duct.” 

On admission, the abdomen was slightly dis- 
tended. Rigidity was lacking, but mild diffuse 
tenderness was noted. Leucocytes numbered 14,900 
per cubic millimeter; 81 per cent were polymor- 
phonuclear leucocytes. A roentgenogram of the 
abdomen revealed gaseous distention of the small 
bowel, especially of the jejunum. A diagnosis of 
cholecystic disease with calculus was entertained 
but intestinal obstruction could not be excluded 
and conservative measures were instituted. No 
great change in the condition of the patient resulted 
and exploration for the presence of obstruction of 
the small intestine was undertaken. 

On opening the peritoneal cavity, considerable 
serosanguineous fluid was present and the entire 
small intestine was dilated to 4 or 5 times normal 
size. A loop of ileum, about 6 inches (15 cm.) long, 
quite close to the ileocecal valve had become twisted 
on itself, and had been occluded by a strangulating 
adhesive band (Fig. 5). Perforation of the proximal 
limb of the occluded loop occurred while the struc- 
ture was being gently freed. Resection of the loop 
would have necessitated sacrificing part of the right 
colon. Therefore, the necrotic portion was trimmed 
away and the opening in the ileum was enlarged 
longitudinally. The rent was closed transversely, 
and an enterostomy was performed at a point 8 to 
10 inches (20.32 to 25.40 cm.) proximal to the region. 
A blood transfusion, Wangensteen suction, and an 
oxygen tent contributed greatly to a smooth con- 
valescence. 

CasE 2. The following case has been reported 
elsewhere by one of us (Stalker). A white man, 
aged 42 years, registered at the clinic and com- 
plained of abdominal pain, nausea, and vomiting. 
Treatment had been administered elsewhere for 4 
days and on registration here a constant ache was 
present in the region of the umbilicus with tender- 
ness in the right lower abdominal quadrant. Fre- 
quent vomiting of large quantities of bile-colored 
fluid occurred. Defecation had not occurred since 
the onset of pain, but daily high enemas were ex- 
pelled with gas. 

The patient was critically ill, extremely dehy- 
drated, and in a toxemic condition. The abdomen 
was distended moderately, was tense and felt 
doughy. Generalized tenderness, most severe to the 
right and below the umbilicus, was present. A few 
distended loops of intestine could be palpated, 
marked abdominal succussion sounds were noted, 
and some audible peristalsis was present. It was 
obvious that the patient was too ill for an immediate 
surgical procedure. A blood transfusion, the in- 
travenous administration of several liters of saline 
solution, and continuous duodenal suction were 
instituted. Improvement in the general condition 
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was noted, but the abdominal findings remained 
about the same. A leucopenia was present, the 
number of leucocytes being 3,300 per cubic milli- 
meter. Gaseous distention of several loops of small 
intestine was revealed by roentgenological examina- 
tion. 

Although the patient was critically ill, it was felt 
that maximal benefit had been obtained by this pre- 
operative preparation, and consequently surgical 
intervention was advised. Approximately 2 liters 
of amber-colored serous fluid were released when the 
peritoneal cavity was opened. The mesentery of the 
small intestine was found twisted on itself about 
three and a half times in a counterclockwise direc- 
tion; 95 per cent of the small intestine was involved 
(Fig. 6). Marked discoloration and distention of the 
affected small bowel was present. Untwisting of the 
mesentery resulted immediately in a return of nor- 
mal color to the intestine and passage of some gas 
distally. No definite cause for the volvulus was found. 

After operation, blood transfusion, Wangensteen 
suction, and concentrated oxygen therapy con- 
tributed materially to a smooth convalescence. The 
patient was dismissed from the hospital on the 
fourteenth day. 

CasE 3. A white woman, aged 55 years, stated on 
registration that for 3 days she had suffered from 
generalized cramp-like abdominal pains. Vomiting 
of bile colored fluid was frequent and she had not 
had a bowel movement or passed flatus for 2 days. 
Dyspepsia, the result of gall-bladder disease, had 
been present for many years and 6 years before ad- 
mission patient had suffered from acute cholecystitis. 

Physical findings were limited to the abdomen. 
Tenderness and rigidity were not present and visible 
peristalsis was not observed. Borborygmi were 
heard during the attacks of crampy pain. 

The leucocytes numbered 24,800 per cubic milli- 
meter; 90 per cent were polymorphonuclear leuco- 
cytes. The constituents of the blood in milligrams 
per 100 cubic centimeters were: urea, 80; chlorides, 
462; and the carbon-dioxide combining power, 49.5. 
A simple roentgenogram of the abdomen revealed a 
short length of bowel in the upper portion of the 
abdomen filled with gas. 

At operation, the upper part of the jejunum was 
found dilated to about two or three times its normal 
size and a gall stone was causing obstruction about 
48 inches (120 cm.) distal to the ligament of Treitz 
(Fig. 7). The duodenum and gall bladder were 
freed and a cholecystduodenal fistula visualized. A 
gall stone measuring 4 by 2 inches (10 by 5 cm.) 
was removed from the jejunum and the opening in 
the duodenum was closed as a pyloroplasty. Chole- 
cystostomy completed the operation. Her post- 
operative convalescence was smooth and was aided 
by the usual procedures. 


The mortality resulting from acute inter- 
ruption of intestinal humoral continuity is 
excessive as is evidenced by this and other 
reports. Chief among the causes of the death 
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Fig. 7. Acute ileus caused by gall stone in the jejunum. 


rate is the marked delay in recognizing and 
treating strangulating lesions. This fact is 
especially true in regard to the treatment of 
obstructions caused by bands and adhesions 
in the late postoperative period. Recognition 
and employment of the dictates advocated by 
Wangensteen and others should materially 
aid in the reduction of the excessive mor- 
tality rate. The prophylactic repair of hernias 
in suitable cases will reduce not only the in- 
cidence of obstruction but also the resultant 
mortality rate. The use of 100 per cent oxygen 
will be found valuable not only at the time of 
operation in making a decision in regard to 
the viability of bowel, but it also will prove 
helpful in the postoperative care of such 
patients. 
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REACTION OF BONE TO MULTIPLE METALLIC IMPLANTS 


R. T. BOTHE, M.S., M.D., L. E. BEATON, M.D., and H. A. DAVENPORT, M.D., 
Chicago, Illinois 


ECENT papers by Venable and by 
Venable and Stuck have created 
new interest in the problem of find- 
ing metallic prosthetic material for 

bone repair. They have found that vitallium, 
an alloy of chromium, cobalt,and molybdenum 
is tolerated better than other metals or alloys 
and have ascribed this to its resistance to cor- 
rosion by body fluids. They have shown also 
that this resistance to corrosion is manifested 
by its non-reactance to electrolytic influences. 
Zeinert observed differences in electrical po- 
tentials between dissimilar metals and con- 
cluded that only a single metal should be used 
and that all metal should be removed as soon 
as possible. Hawley and Padula expressed the 
belief, based on clinical experience, that there 
was little choice between stainless steel and 
vitallium. Crowell has reviewed the status of 
metallic devices used in bone fixation, par- 
ticularly those made of vitallium and stain- 
less steel. He emphasized the importance of 
resistance to corrosion and physical strength 
of such devices, but the question of the part 
played by electrolysis was not settled. 

In 1924, Zierold made an intensive study of 
the reaction of bone to a number of pure 
metals and of alloys. He used 63 dogs and 
placed metallic implants in ribs, tibias, and 


From the Department of Anatomy, Contribution No. 314, 
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femurs. Gold, aluminium, and stellite (an 
alloy consisting mainly of cobalt, chromium, 
and tungsten) were well tolerated and became 
encapsulated without hindering reparative 
processes. Silver and lead were almost as 
good but evoked a slightly greater connective 
tissue response. 

Verbrugge has reported the results obtained 
from the use of magnesium and Dow metal 
(g2 per cent magnesium, about 8 per cent 
aluminium and a small amount of manganese) 
both clinically and in experimental studies in 
dog and rabbit. These materials were ab- 
sorbed but caused considerable reaction, and 
it was concluded that small nails of such mate- 
rials could be used but not plates. McBride 
used with success in 20 human cases a similar 
alloy which contained 95.7 per cent mag- 
nesium. 

Our work differs from that of Zierold in that 
multiple metallic implants are used in the 
same bone with the idea that electrolytic 
action might be exaggerated if the part it 
plays be of major importance. We have in- 
cluded two metals, titanium and manganese, 
which we believe have not been studied pre- 
viously. 

Experimental. Holes about 1.5 millimeter in 
diameter were drilled in the shaft of the femur 
of cats with a dental drill, and pegs of the 
metals to be tested fitted tightly into them. 
Aseptic precautions were used and the wounds 
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1. 225 d. 2. 232 d. 3. 238 d. 4. 228 d. 8. 17a 
St S only Zn,Sn,Pb,Cd Zn,St S,Pb,Fe Pb,Fe,Sn,Zn Zn,Sn,Pb,Cd 





6. 214 d. 7. 266 d. 8. 259 d. g. 8d. 10. 224 d. 
Mg only Sn,Pb,Cd,Al Al,Cu,Pb,St S Cu,Fe,Pb,St $ Mg,Mn,Ti,Vit 





Il. 224 d. 12. 31d. 13. 224 d. 14. 210 d. 15. 203 d. 
Mg,Mn,Ti,Vit Cu,Mn,Ti,Vit Al,Cd,Cu,Fe Mn,Mn,hole Hole,Cu,Mn,Pb : 


Figs. 1, 2 and 3. Roentgenographic positive prints of femurs of cats into which implants of various 
metals were made. The legend below the figures gives the figure number, which corresponds to the cat 
number in Table II, the survival time in days and the metals used. Read from top to bottom in 
identifying the metals in the bones. Each pair represents the same bone, photographed to give side 
and end views of the implants. 
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TABLE I.—ELECTRICAL POTENTIALS OBTAINED 
FROM METALS IN CAT FEMURS WITH COPPER, 
EITHER IN THE BONE OR ADJACENT MUSCLE, 
USED AS A ZERO POINT OF REFERENCE. 
HYDROGEN IS PLACED WHERE IT WOULD 
OCCUR IN THE ELECTROMOTIVE FORCE 


SERIES 
Potential 

Metal volts 
Cadmium and manganese................... +0.50 
fe as eaine Pee ay renee omer ee 45 
ee rere papw eaee re aera .30 
rice Sark hind coa wpinurtenen Aes EAT .25 
(Hydrogen)....... Bae eaten eee a reenact 
TS i 55 on cin sac pinles aeelannieea engin uinkionn wish .05 
Copper, vitallium, and stainless steel........ .00 
Se ae eee —0.30 


were closed in layers with sutures of fine silk. 
A survival period, which varied from 203 and 
259 days, was allowed in 12 of the 15 cats 
used. Three died 8, 17, and 31 days, respect- 
ively after operation from respiratory infec- 
tion. Readings of the voltage between the 
different metals were taken with a potenti- 
ometer in 4 of the animals, each of which had 
4 implants in each femur. The readings were 
taken at the end of the experimental period 
on the anesthetized animal. 

The following metals were used, and the 
number after each indicates how many im- 
plants were made: aluminum, 3; cadmium, 4; 
copper, 5; iron (as soft steel), 4; magnesium, 
3; manganese, 6; lead, 8; tin, 4; titanium, 3; 
zinc, 4; stainless steel,! 4; and vitallium, 3. 
Four different metals were usually implanted 
in one femur. 

Results. Electrical potentials varied from 
zero to over 0.40 volts (the limit of the po- 
tentiometer used). Such potentials obtained 
from a pair of different metals with living 
tissue as the electrolyte tended to be unstable 
but duplicate readings agreed sufficiently well 
to permit the computation of the data in 
Table I. Copper, vitallium, and stainless steel 
have been given the zero position arbitrarily. 
This was done because a copper electrode in 
the muscle was used to check against other 
metals in the bone. Copper in muscle to cop- 
per in bone gave readings from o to 0.02 volts. 
The potentials follow the same order as that 
of the electromotive force series of elements 


1[ron, chromium, nickel, manganese alloy which contains small 
amounts of silicon, sulphur, phosphorus, and carbon. 


with the exception of aluminium, which should 
have been positive to cadmium. In view of its 
reaction with the bone (contrary to Zierold’s 
findings) the aluminium sample may have 
been impure. 

Roentgenograms were made of the cleaned 
bones and are illustrated in Figures 1 to 15. 
Table II gives a condensed protocol of the 
observations on the bones correlated with the 
roentgenographic shadows. 


EVALUATION 


Electrical potentials are not an infallible 
guide concerning the amount of reaction be- 
tween bone and metal. This should not be 
interpreted to disagree with the work of 
Venable and co-workers since they are dealing 
with current rather than potential. It does 
suggest, however, that electrolysis is an ac- 
companiment of unfavorable bone reaction 
rather than the direct cause of it. Under our 
experimental conditions where electrolytic ac- 
tion should have been favored by adjacent 
dissimilar metals, each metal retained charac- 
teristic individuality of reaction. In inter- 
action between bone and metal, chemical 
reactivity is usually correlated with large 
positive potentials of the metal with relation 
to hydrogen in the electromotive series. Ex- 
amples are manganese, magnesium, and alu- 
minium. Cadmium, however, seems to be an 
exception in the strongly positive group, since 
two of three implants showed little reaction 
to this metal. Metals negative to hydrogen 
might be expected to be non-reactive, but 
copper gives an unfavorable reaction which is 
due to the toxicity of its dissolution products. 
The individuality of a given metal may be 
illustrated by other examples. Manganese 
reacted as vigorously when implanted alone 
(Cat 14) as it did in company with other 
metals. The inert alloys and titanium re- 
mained inert in the presence of reactive metals 
(Cats 3, 8, 10, 11, and 12). 

The response of bone to titanium was as 
good, if not better, than that to the non- 
corrosive alloys, in that there was more ten- 
dency for the bone to fuse with it. It possesses 
the advantage of being an element and hence 
free from the theoretical objections to alloys, 
which were discussed in Crowell’s report. If 
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TABLE II.—REACTIONS OF FEMURS OF CATS TO 
MULTIPLE IMPLANTS OF VARIOUS METALS 


Sur- 
vival: Metals used 
days 


Cat No. 


and sex Reaction 





Stainless steel No reaction 


Zn,Sn,Pb,Cd 


“y M 225 





A cystic cavity (0.5 by 1 by 2 


2M 232 
cm.) covered the 4 pins 





Zn,St S,Pb,Fe Slight erosion about Zn, others 


are tight in the bone 





Some cortical thickening about 
all except Fe. It shows slight 
thinning. Sn and Zn show a 
trace of erosion between metal 
and bone 


Pb,Fe,Sn,Zn 





Subcortical shadows about Zn 
and Pb. Time was too short 
for much bone reaction. 


Zn,Sn,Pb,Cd 





Mg only Absorbed: bone is smooth 


Sn,Pb,Cd,Al 





Erosion immediately about Al 
with increased density around 
the eroded zone. Other metals 
show little effects. 





Al,Cu,Pb,St S Both Al and Cu are similar to 7. 
Pb and stainless steel are 


practically negative 


8F 259 





Cu,Fe,Pb,St S Time was too short for reaction 


Mg,Mn,Ti,Vit 





Mg nearly absorbed; erosion 
about Mn with small crater. 
Ti and Vit negative 


10 F 224 





Mg,Mn,Ti, Vit A fragment of Mg remains. The 
n was loose, dropped out, 
and there is crater and new 
bone formation around the site. 
Ti is partly covered by new 
bone, which has extended also 
around the vitallium 


1F 224 








Cu,Mn,Ti, Vit The Cu pin came out of the 
bone soon after operation and 
was found embedded in con- 
nective tissue. Mn is loose and 
there is crater formation and 


12F 31 


much callus around it. Ti and 
vitallium are negative 





Probably infected. Al and Cd 
have sloughed into a cystic 
cavity. Cu and Fe are loose. 
Bone cortex and medulla are 
very dense 


13 F 224 | Al,Cd,Cu,Fe 





Mn,Mn,hole One implant has been partly 
covered by callus, the other 
remained loose in a crater and 
dropped out. There is increased 
density around the eroded area. 
The hole has healed 


The hole has healed. There is 
much callus heaped up around 
the Mn and increased density 
around it and the Cu. The 
callus has grown into contact 
with the Pb but avoided the Cu 


14F 210 








Hole,Cu,Mn,Pb 


15 F 203 














metallurgical developments of the future make 
it possible to work it into suitable shapes, it 
has the strength and hardness necessary for 
proper support. More experimental work is 
needed to prove it equal or superior to the 
noncorrosive alloys as a prosthetic material. 
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TABLE III.— ORBITAL ELECTRONS OF ELEMENTS 
WHICH CAN NORMALLY OR ABNORMALLY 
PARTICIPATE IN BONE METABOLISM 






























































Shell} K L M N 10) P Q 
Element 
Orbit] 1s | 2s 2p | 3s3p3d] 4s 4p 4d 4f |sssdsp|6s6p6d| 7s 
Be 2 2 
Mg 2 26 2 
Ca 2 26 26— | 2 
Ti (?) au 2 26 26 2/2 
Mn ; | 2 26 26s 1]2 
Fe non 2 26 26 6] 2 
Sr eas, 2 26 2610 | 26——|2 — 
Pb | 2 26 2610 261014 |2610]22 ‘so 
Ra . ta 26 | 2610 | 261014 |2610|26—! 2 




















Data taken from the Handbook of Chemistry and Physics; Chemical 
Rubber Publishing Company, 1939 


Lead, although positive to hydrogen, was 
well tolerated and this fact is probably cor- 
related with the well known tendency for lead 
salts which have been absorbed in the body to 
be deposited in the bones. The close relation- 
ship between bone metabolism and certain 
metallic salts has been cited by Blumberg, 
Shelling, and Jackson, in a study of manganese 
rickets in rats. Salts of strontium, beryllium, 
magnesium, thallium, iron, aluminium, and 
lead are included in their list and specific 
references to experiments given. In our series, 
manganese gave a very marked reaction by 
causing a proliferation of new bone on the 
surface of the cortex for several millimeters 
around the implant, but resorption in the 
immediate vicinity of the metal. 

There seems to be a correlation between the 
chemical properties of a metal (or its salt) to 
its reaction with bone. This phenomenon can 
be illustrated further by Table III wherein it 
is seen that there is much similarity in the 
configuration of electrons in the outer shells 
of the elements involved. The most closely 
related of the metals are magnesium, calcium, 
strontium, and radium. Each of these has 2 
outer electrons in an s-orbit preceded by 6 in 
a p-orbit. Others not quite so closely related 
are beryllium, titanium, manganese, and iron, 
which also have 2 outer electrons in an s-orbit 
but are not preceded directly by a p-orbit. 
Lead, however, is aberrant by having two 
outer electrons in a p-orbit. 
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These relationships between metallic salts 
and bone metabolism, and similarities of 
atomic structure existing among such metals 
suggest that any relationship between metal 
and living bone is likely to be more firmly 
grounded on a chemical, than on an electroly- 
tic, basis. Electrolysis, as manifested by an 
actual flow of current, should serve as a valu- 
able guide regarding the solubility of a metal. 


SUMMARY AND CONCLUSIONS 


1. Implants of dissimilar metals into the 
same bone (cat femur) still showed differences 
in electrical potential after 7 months. 

2. Such potentials were not closely corre- 
lated with bone reaction except in the case of 
the more soluble metals which were strongly 
positive in the electromotive series. 

3. Two pure metals, manganese and tita- 
nium, were included in the study, and we 
believe that their reactions in bone has not 
been observed previously. Manganese was 
highly reactive and promoted much callus for- 
mation. Titanium was fully as well tolerated 
as vitallium and stainless steel, perhaps better 
in that the bone had a tendency to grow into 
contact with it. 


4. Some theoretical reasons are given for 
believing that the response of bone to metal is 
based on chemical rather than electrical 
phenomena. 


Note.—The vitallium used was furnished gratuitously 
by the Austenal Laboratories, and the stainless steel by 
V. Mueller & Co. 
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THE IVY BLEEDING TIME, SERUM VOLUME INDEX AND 
PROTHROMBIN CONTENT OF BLOOD IN ESTIMATING 
BLEEDING TENDENCY IN JAUNDICE 


L. K. FERGUSON, M.D., F.A.C.S., D. G. CALDER, Jr., M.D., and JOHN G. REINHOLD, Ph.D. 
Philadelphia, Pennsylvania 


T is now well recognized that prothrombin 
deficiency is an important cause of hem- 
orrhage. It has been adequately demon- 
strated that this deficiency may occur in 

the newborn due to a lack of vitamin K (3, 8, 
10). In patients with biliary obstruction or 
fistula, bleeding is known to occur because of 
a deficient absorption of vitamin K, due in 
large measure to the absence of bile salts in 
the intestine. In other conditions where de- 
ficient intestinal absorption is a factor, a pro- 
thrombin deficiency may appear. Clark, Dix- 
on, Butt and Snell have demonstrated it in 
intestinal obstruction, gastrocolic and other 
intestinal fistulas, ulcerative colitis, multiple 
polyposis, sprue, and in postoperative gastric 
retention. Bleeding occurred in some of these 
conditions. Finally, a deficiency of prothrom- 
bin has been shown to occur in various types 
of hepatic dysfunction (8, 9) due to an ina- 
bility of the liver to form prothrombin. 

These relatively recent additions to our 
knowledge concerning prothrombin deficiency 
have awakened a new interest in and made 
thorough the study of patients who might 
bleed after operation. Especially in the pre- 
operative and postoperative management of 
patients with jaundice or biliary fistula has it 
become imperative to know the status of the 
bleeding tendency. On it depends the time 
chosen for operation, the necessity for trans- 
fusion, or the success or failure of vitamin K 
and bile salt therapy. 

In estimating the tendency to bleed, the 
most valuable information is the prothrombin 
time or the prothrombin percentage, which is 
usually obtained by the method of Quick (7). 
This method provides a direct means of meas- 
uring the rate of coagulation in oxalated plasma 
by a system wherein there is an excess of 
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thromboplastin and an approximately optimal 
content of calcium. The rate of coagulation is 
dependent, therefore, upon the prothrombin 
content of the plasma. The determination of 
prothrombin deficiency by this method is not 
difficult in large or well equipped laboratories 
by those who are skilled in laboratory meth- 
ods. However, several reagents and a consid- 
erable equipment are necessary for the test; 
the most difficult to obtain is the thrombo- 
plastin solution. This requires maceration of 
rabbit’s brain and several extractions with 
acetone. The resultant granular powder is 
unstable; it must be preserved in a refrigerator 
and even then it is found to retain its full 
activity for only a week. Quick advises that 
its activity should be checked against a 
normal plasma in estimations of prothrombin 
content of a questionable blood. 

We decided to determine the value of two 
more simple clinical tests for determining the 
bleeding tendency in several patients with 
jaundice or biliary fistula. These tests were 
made on the same blood and at the same time 
that the prothrombin estimations were made, 
so that the results were comparable in every 
respect. We hoped the results obtained might 
be helpful to those in smaller hospitals where 
prothrombin estimations are not made rou- 
tinely, or even in larger hospitals where it is 
desirable to follow the bleeding tendency from 
day to day. Furthermore, the tests can be 
rapidly performed at the bedside, with a mini- 
mum of apparatus and without the necessity 
of any skilled or trained personnel. If the de- 
termination of the tendency to hemorrhage 
can be estimated fairly accurately by clinical 
tests, it would seem practical to substitute them 
for laboratory procedures in many instances. 

The two tests run simultaneously with the 
prothrombin determinations in this study were 
the Ivy bleeding time (6) and the serum vol- 
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TABLE I.—DETERMINATIONS 


Prothrombin Ivy bleeding Serum volume 
percentage time—minutes index 
7 *5.0 0.5 
6 ‘.. 0.4 
16 20.0 0.2 

8 2% 0.67 
16 4-5 0.69 
16 4.5 0.66 
30 2.5 0.48 
*so *20.0 "o.5 
13 6.5 0.66 
*30 *I0.0 *o.76 
27 5.0 0.66 


ume index of Boyce (1). Neither test makes 
a quantitative estimation of the prothrombin 
content of blood, but their value lies in the fact 
that indirectly their results depend upon it. 

The Ivy bleeding test consists in observing 
the duration of bleeding, by blotting away the 
drops of blood from a small puncture wound 
in the skin of the forearm, while the venous 
return is temporarily obstructed below a sphyg- 
momanometer cuff inflated to 40 millimeters 
of mercury. At the time Ivy proposed his test 
(1935) less was known about the relation of 
prothrombin deficiency to bleeding, but he 
recognized that the duration of bleeding from 
a puncture wound was a factor not only of the 
clotting function of the blood, but also of the 
contraction and retraction of the injured cap- 
illaries. He proposed to eliminate this factor 
of capillary tonus by increasing the pressure 
in capillaries and arterioles, using a blood pres- 
sure cuff to obstruct the venous return. The 
duration of bleeding would then be almost en- 
tirely an index of the clotting function of the 
blood, i.e., an index of prothrombin content. 
By Ivy’s standard, a bleeding time of more 
than 240 seconds (4 minutes) was considered 
as showing a tendency to bleed. 

The serum volume test of Boyce and McFet- 
ridge is performed by collecting an arbitrary 
amount of blood, usually 3 cubic centimeters, 
in a graduated tube, allowing it to stand at 
room temperature for 4 hours. The clot is then 
removed and studied for firmness and retractil- 
ity. An observation is made of the amount of 
serum remaining in the tube. In normal indi- 
viduals this serum volume was found to equal 
50 per cent of the original blood volume. In 
patients who had a tendency to bleed, the 
serum volume was found to be much less than 
this. A serum volume index was proposed, 
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and was obtained by dividing the amount of 
serum left in the tube after removal of the clot 
by one-half the original blood volume. This 
index was one in normal individuals. 

In performing this test, it is essential to 
have at hand a red blood count because, if the 
volume of corpuscles is reduced, the resulting 
serum volume will be increased (2). Unless a 
correction is made, the serum volume index 
will appear higher than it really is. Subtract- 
ing the red blood count of the blood tested 
from 5,000,000, the normal blood count, the 
resulting figure is divided by 5,000,000 to give 
the percentage deficiency of red cells. This 
figure is then multiplied by one-half the vol- 
ume of the blood drawn to give the volume 
to be subtracted from the serum volume as 
read. The serum volume index is then calcu- 
lated as usual, the corrected figure being used. 

Indices below 1.0 are considered as progres- 
sively indicative of a hemorrhagic tendency. 
The highest serum volume index at which the 
authors found bleeding was 0.71; the lowest 
at which hemorrhage did not occur was 0.78. 
It would seem then that the lower limit of 
safety is between 0.7 and 0.8. Boyce and 
McFetridge state, however, that they are un- 
willing to operate when the index is below 0.8. 

This test, like the Ivy bleeding test, is appar- 
ently an indirect measurement of prothrombin 
deficiency because the clot in patients with a 
decreased prothrombin content of the blood is 
larger, softer, and more friable than the nor- 
mal. Therefore, the volume of serum left after 
removal of such a clot is less than normal. 

In following the course of one patient with a 
complete biliary fistula, simultaneous determi- 
nations of the Ivy bleeding time and the serum 
volume index were made along with the deter- 
mination of blood prothrombin levels by the 
method of Quick. The results showed a rather 
close parallelism. The findings in this case have 
been reported in a previous publication (5). 

Our interest in further observing the results 
of these three tests applied to other individ- 
uals has led to the present study. From the 
results of studies of 27 jaundiced patients, in 
whom jaundice was due to various causes, we 
believe that there is sufficient correlation to 
warrant confidence in the use of the two sim- 
pler tests as adjuncts to, or substitutes for, 
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prothrombin studies, or in places where lab- 
oratory facilities for prothrombin determina- 
tion are not available. 

We have divided our cases into two groups. 
One consists of patients showing a clinical 
bleeding tendency or a blood prothrombin level 
of 30 per cent or less. The other is made up 
of those patients having no clinical tendency 
to bleed or a blood prothrombin level of more 
than 30 per cent. Thirty per cent was selected 
arbitrarily as a level at which danger of bleed- 
ing due to prothrombin lack was imminent. 

Table I includes 9 determinations in which 
the prothrombin percentage was 30 or less. 
In each of these patients, either the Ivy bleed- 
ing time or the serum volume index or both 
indicated a definite bleeding tendency. Three 
cases are marked by asterisks. In 2 of these 
the prothrombin percentage was greater than 
30: 33 and 50 per cent; in both, a definite 
hemorrhagic tendency was suggested by the 
Ivy bleeding test, the serum volume index, 
and by clinical evidence of bleeding. In the 
third case, the serum volume index was 0.76, 
a figure not definitely indicating a bleeding 
tendency, though here the Ivy bleeding time 
was 10 minutes. 

Table II includes those cases in which the 
prothrombin percentage was above 30. In 
none of these cases was there clinical evidence 
of bleeding. Seven patients showed a serum 
volume index between 0.7 and 0.8. Four cases 
are marked by asterisks. In 3 of these, the 
Ivy bleeding time indicated a bleeding tend- 
ency and, in the other, the serum volume index 
was reduced to a definitely critical level. How- 
ever, in no case did both tests indicate a defi- 
nite hemorrhagic tendency, although in 2 with 
the Ivy bleeding time prolonged the serum 
volume index was between o.7 and 0.8. 

In our series, therefore, either one or both 
of the two simple tests used in combination 
showed the tendency to hemorrhage in cases 
in which it was indicated by determination of 
the blood prothrombin level. In 2 cases both 
of them indicated the hemorrhagic tendency 
in agreement with the clinical evidence, while 
the prothrombin percentage did not. In 4 
cases, however, 1 or the other of the simpler 
tests indicated a hemorrhagic tendency when 
there was no other evidence that it existed. 
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TABLE II.—PROTHROMBIN PERCENTAGE 


ABOVE 30 
Prothrombin Ivy bleeding Serum volume 

percentage time—minutes index 
65 3-5 2? 
*90 "4.5 77 
43 2.8 .72 
46 2.0 .87 
54 2.5 -93 
58 2.5 -93 
*90 *2:0 * 23 
100 2.§ -74 
35 2.5 -73 
100 2% .94 

100 2.0 1.0 
70 2.0 -94 
*50 *6.0 +. 78 
*40 “2.0 * 88 

48 2.5 1.0 
43 2.5 78 

SUMMARY 


We have compared three methods for deter- 
mining the bleeding tendency in patients with 
jaundice or biliary fistula. The method of Quick 
for determining blood prothrombin percentage 
requires certain laboratory facilities and mate- 
rial as well as skilled personnel, not always easy 
to obtain. The two other tests, which are sim- 
ple bedside procedures requiring no specially 
prepared reagents and no elaborate equipment, 
compared favorably with the Quick method. 

We believe that their correlation with the 
blood prothrombin level is close enough and 
their indication of a tendency to bleed accu- 
rate enough to give them a definite value in 
the study of such patients, either as confirm- 
atory procedures where prothrombin determi- 
nations are obtainable or alone where elab- 
orate laboratory facilities do not exist. 
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PERFORATED PEPTIC ULCER 


A More Accurate Method of Roentgen Diagnosis 


A. JUSTIN WILLIAMS, M.D., and HOMER V. HARTZELL, M.D., San Francisco, California 


HE purpose of this paper is to show 

the value of roentgen examination in 

the left lateral decubitus position in 

ascertaining the presence of air under 
the diaphragm. Since the earliest notations 
by the German writers, Popper and Weiland, 
concerning the “radiologic phenomenon”’ as- 
sociated with perforated viscera, namely, the 
finding of air beneath the diaphragm, numer- 
ous writers have concentrated their efforts in 
establishing the value of x-ray examination in 
such cases. That they have succeeded is 
attested by the fact that in cases of question- 
able perforation, roentgen examination is now 
used universally as a diagnostic procedure. 

Reports of atypical cases of perforation, in 
which the diagnosis was made only by x-ray, 
are numerous. Most writers have found, how- 
ever, that approximately 20 to 25 per cent of 
cases of perforated viscera do not show air be- 
neath the diaphragm when the examination 
is made with the patient in the upright po- 
sition. Petren, in a series of cases reported 
in 1937, did not find gas in 32 per cent. With 
careful examination, sometimes serial, in the 
left lateral decubitus position, this percentage 
has been reduced to 11 per cent in a series of 
68 cases seen at the San Francisco Hospital in 
the past 5 years. 

Examination of the patient in the left lateral 
decubitus position is not a widely known or 
accepted procedure. The majority of ex- 
aminations for demonstration of air under the 
diaphragm are still made with the patient in 
the upright position only. 

The reasons for the universal reliance upon 
the upright position seem to be: (1) The 
“weight of custom”—‘“the upright position 
has always been used; therefore, it must be 
the best projection.” (2) Only a few series 
with examinations in both positions have 
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been reported. (3) Conflicting reports in the 
literature as to the relative values of the left 
lateral decubitus position. 

As late as 1937, we find this statement: 
“The one absolute essential [to the demon- 
stration of pneumoperitoneum] is that the 
patient be put in the upright position during 
the x-ray exposure”’ (7). Another article pub- 
lished in 1938 states: ‘Roentgen examination 
in the left lateral decubitus position is useful 
when the patient cannot be placed upright. 
However, if pneumoperitoneum is observed 
at all on the x-ray film, it will be seen between 
the right dome of the diaphragm and the liver 
in go per cent of the cases” (8). 

These statements contrast with those of 
Vaughan and Singer who, in 1933, in con- 
clusion to a study of 97 cases of perforated 
ulcers, stated that “the optimum position 
[to demonstrate free peritoneal air] is with the 
patient lying on his left side. It is unnecessary 
to place the patient in a sitting or other po- 
sition.” Clarkson and Barker, in a subsequent 
article, corroborated this point. Finsterbusch 
and Gross in Acta Radiologica, 1932, likewise 
stated that they “prefer the left lateral de- 
cubitus position because, in that position, very 
small amounts of gas can be seen more readily 
in contrast with the dense shadow of the liver, 
the diaphragm, and the lateral wall of the 
abdomen.” 

Darbois and Sobel in 1930, after performing 
a number of experiments on cadavers by 
forcing air into the stomach and out through 
perforations in the duodenum, made the state- 
ment that air passed most freely into the 
peritoneal cavity when the cadaver was 
placed in the left lateral decubitus position. 


DEFINITION AND TECHNIQUE 


By the term “left lateral decubitus position” 
is meant a posterior-anterior examination with 
the patient lying on his left side with his right 
606 


a ee 








side 
zon 
side 
clu 


dec 
to 

reli 
An 
of 

sid 
the 
sid 
bel 
lev 
an 
hal 
wh 


ex¢ 


pu 
dia 
an’ 
spe 
lea 


cer 
are 
as 

oct 
kn 
bu 
pre 


cal 
fro 


bu 


in 


J, 

irc 
thi 
cel 
es 
of 
ot 





nb | 


hase 





WILLIAMS, HARTZELL: PERFORATED PEPTIC ULCER 607 


side up (Fig. 1). The x-ray is directed hori- 
zontally to the film placed on the opposite 
side of the patient. The film is placed to in- 
clude the liver area and lower right lung field. 


RATIONALE— ANATOMICAL 
AND PHYSIOLOGICAL CONSIDERATIONS 


What is the rationale of the left lateral 
decubitus position? Our query first brings us 
to a consideration of the diaphragm and its 
relationship to the liver. Quoting from Gray’s 
Anatomy: “‘Skiagraphy shows that the height 
of the diaphragm in the thorax varies con- 
siderably with the position of the body. When 
the body is horizontal and the patient on his 
side, the two halves of the diaphragm do not 
behave alike. The uppermost half sinks to a 
level lower even than when the patient sits, 
and moves little with respiration; the lower 
half rises higher in the thorax than it does 
when the patient is supine, and its respiratory 
excursions are much increased.” Thus there 
is, in the left lateral decubitus position, a 
pump-like action; the lower left half of the 
diaphragm, by its vigorous movements, forces 
any free intraperitoneal air upward into the 
space between the relatively stationary right 
leaf of the diaphragm and the liver. 

The next structures with which we are con- 
cerned are the stomach and duodenum. We 
are especially interested in the pyloric region, 
as the great majority of perforating ulcers 
occur here on the anterior surface. As is well 
known, ulcers pointing posteriorly penetrate, 
but do not easily perforate because of the 
proximity of the tissues behind them. 

Roughly, the gross outline of the stomach 
can be considered to resemble the letter J 
(Fig. 2a). The hook of the J, extending 
from the left to the right of the midline, is 
made up of the pyloric antrum and duodenal 
bulb. It is readily seen that if the patient were 
in an upright position, even a relatively small 
amount of fluid would fill the hook of the 
J, the antrum and cap, and block any air 
from escaping from a hypothetical hole in 
this region (the site of rupture in 80 to go per 
cent of all cases). Also in this position fluid 
escapes more easily, increasing the possibility 
of peritonitis or subphrenic abscess. On the 
other hand, if the patient were lying on his 


left side, the contents of the stomach would 
gravitate to the cardia and fundus, and air 
could readily escape through the rent in the 
pylorus or duodenum (Fig. 2b). Clarkson and 
Barker report in 1935: “In order to minimize 
as far as practicable the escape of fluid and 
solid matter, a patient suspected of having a 
perforated peptic ulcer should be kept con- 
stantly on his left side with the upper half of 
the body elevated.” Vaughan and Singer 
elaborate on this point in cases of suspected 
small perforations. They state: “In a number 
of forme fruste perforations, where the clinical 
diagnosis was at first obscure, we have suc- 
ceeded in establishing the presence of a rup- 
tured air-containing viscus by a simple 
maneuver. After the initial negative fluoro- 
scopic examination, the patient is placed upon 
his left side and is ordered to remain in that 
position. If the perforation is still patent, 
or, if previously sealed re-opens, air will 
escape into the abdominal cavity. This air 
can be detected after an interval of one to 
several hours following the first observation.” 

One consideration of examination in the 
upright position is the possibility of confusing 
gas in the stomach or splenic flexure of the 
colon with free peritoneal air. In a recent case 
this error was made—supposed air was seen 
in the upright position, but none in the left 
lateral decubitus position. No ulcer was 
found at operation. 

In this series of 227 cases of perforated 
viscera at this hospital in the past 5 years, 
1g cases, or 8 per cent, showed air under the 
diaphragm on the left side only, when erect. 
Some difficulty was encountered in trying 
correctly to interpret these cases. 


ADVANTAGES OF THE LEFT LATERAL 
DECUBITUS POSITION 


The advantages of the left lateral decubitus 
position are numerous; there are few possible 
disadvantages. One important advantage has 
already been mentioned; namely, the avoid- 
ance of unnecessary risk of leakage and spread 
of gastric contents. Other advantages may 
be listed under the headings: (2) time con- 
servation and consideration of patient; (3) in- 
terference of subphrenic adhesions eliminated ; 
(4) ease and accessibility of examination; 
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(5) reduction of expense of examination; (6) 
differentiation from subphrenic abscess; and 
(7) greater contrast on wet films in left lateral 
decubitus position. The possible disadvan- 
tages would be: (1) lungs not so well visual- 
ized; (2) interposition of bowel; and (3) over- 
lying properitoneal fat line which might be 
mistaken for air. 

Time conservation and consideration of pa- 
tient. Time is an important element in these 
cases. There is no question as to the direct 
relationship between the mortality rate and 
the length of time elapsing after perforation 
before operation. However, as has been men- 
tioned, it is often necessary for a period of time 
to elapse for a visible quantity of air (5 to 10 
cubic centimeters) to accumulate beneath the 
diaphragm. One of the characteristics of a 
patient with a perforated ulcer is the fact that 
he will not move or allow himself to be moved. 
Eusterman and Balfour in their book The 
Stomach and Duodenum quote Moynihan who 
vividly describes the symptoms of a patient 
with a perforated ulcer: ““The agony suffered 
by the patient is almost beyond belief... 
what strikes every onlooker is that the pa- 
tient’s body is rigid and motionless, no slight- 
est movement dare be attempted.” How, then, 
can we stand or sit a patient up for several 
minutes who is in excruciating pain? This is 
unthinkable and not at all necessary when the 
left lateral decubitus position is used. It is 
now the practice at the San Francisco Mission 
Emergency Hospital to turn these patients 
on their left side immediately upon entrance. 
There is always some delay in history taking 
and physical examination. By the time the pa- 
tient is brought to the x-ray department, some 
time has elapsed and a film may be taken at 
once. 

Examination in the left lateral decubitus 
position is a much safer procedure than exam- 
ination in the upright position. Patients who 
are in shock, as most of these patients are, 
are not placed in a position which is the re- 
verse of the accepted treatment. Before this 
procedure was established, one patient who 
was in shock before being placed upright, 
died 21% hours following the examination. 
His death was attributed partially to the 
trauma of the examination. 


Adhesions. Adhesions may seal the sub- 
phrenic space. Many cases of perforated 
ulcers have histories of repeated attacks. 
Payne and Rigler noted, on experimental in- 
jection of air into patients with abdominal 
lesions, that in some cases the place where air 
was first seen was lateral to the right lobe of 
the liver, instead of above it. In one case, 
despite the establishment of a large diagnostic 
pneumoperitoneum of 1,400 cubic centi- 
meters of carbon dioxide, no gas ever ap- 
peared under the right diaphragm and only a 
small portion under the left. This observa- 
tion was interpreted as indicating extensive 
adhesions between the under surface of the 
diaphragm and the liver and spleen, and a 
subsequent laparotomy demonstrated the 
presence of an extensive tuberculous peri- 
tonitis. They made the conclusion: “It is 
obvious that in cases of this type, examination 
in the upright position, as usually done, would 
fail to reveal gas. Examination in the left 
lateral decubitus position is of very great 
value under such conditions, as gas can thus be 
demonstrated between the lateral abdominal 
wall and the liver even if the subphrenic space 
is sealed.” 

Ease of examination. Examination in the 
left lateral decubitus position is not only much 
easier and safer for the patient but is also a 
more simple technical procedure. One tech- 
nician can handle the patient. No assistance 
is needed to hold the patient motionless in 
position. A portable machine may be used 
to take the film and indeed the examination 
may be done in the ward or in the admission 
room, either in the bed or on the guerney, 
without even moving the patient. 

Expense. The objection may be raised that 
an additional film is expensive and could not 
be used as a routine procedure. This can be 
answered by the fact that a smaller film may 
be used (8 by 10 or 10 by 12) than is generally 
used for the upright examination. In the 
great majority of cases, an upright film will 
not be necessary. Follow-up examinations 
can be done with a total cost that is less than 
that of the ordinary one upright examination. 

Differentiation from subphrenic abscess. In 
the case of a subdiaphragmatic abscess, Buck- 
stein states: “While a subdiaphragmatic ab- 
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scess may be seen in the roentgen examination 
of the chest in the erect position, showing the 
elevation of the right diaphragm, the ab- 
dominal condition present is seen to best 
advantage in the roentgenogram of the ab- 
domen in the lateral position.”” Payne and 
Rigler also add the statement that “informa- 
tion gained from a film made in the left 
lateral decubitus position, when taken with 
the upright, is often valuable in deciding 
whether an accumulation of gas seen under 
the diaphragm is free in the peritoneal cavity 
or localized in an abscess. We feel that a gase- 
ous shadow which shifts with change in the 
patient’s position is confirmatory evidence of 
this point.” 

Contrast greater on wet films in left lateral 
decubitus position. In a case of perforated 
viscus, the wet film must be examined. Con- 
trast, then, is very important. The black 
line of air is seen to best advantage when in 
contrast to the white shadow of the liver in 
the left lateral decubitus position (Fig. 3). 
In the upright projection frequent irregu- 





Fig. 2. a and b, Position of the stomach in the upright 
ind left lateral decubitus projections. The arrow in the 
‘eft lateral decubitus projection points to a small collection 
f fluid barium in the base of the duodenal bulb with air 
tbove it. Note that the juxtapyloric area, the actual site 





Fig. 1. The left lateral decubitus position. 


larities in the central portion of the diaphragm 
and the overlying lower ribs also cause dif- 
ficulty in interpretation. Often there is a 
low-grade pneumonitis and associated pleu- 
ritis which will obscure detail in the upright 
roentgenograph. In Case 1, this factor caused 
an erroneous diagnosis to be made (Fig. 4 
a and b). 


POSSIBLE DISADVANTAGES 


Pathological changes in lung missed. An 
objection that has been raised to the routine 





of rupture in 80 to 90 per cent of cases, is below the fluid 
level in the upright roentgenograph and above it in the 
left lateral decubitus position. Air from a perforation in 
this area could escape only if the stomach were in the 
latter position. 
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Spontaneous pneumoperitoneum in the left lat 


Fig. 3. 
eral decubitus position. The greater contrast between 
the air collection and the liver enables the roentgenologist 
to visualize smaller collections with greater accuracy. This 
illustration shows that the base of the lower right lung can 
be well visualized with the patient in this position. If 
there were any pathological pulmonary change, it would 
readily be demonstrated here. 


procedure of taking only left lateral decubi- 
tus films is that pathological changes in the 
chest may be missed. In this series of 232 
cases, only 17, or 7 per cent, showed evidence 
of pneumonitis of the right base. This was 
shown equally as well in the left lateral de- 
cubitus position as in the upright position. 

Moreover, even if pneumonitis were present 
with the perforation, the treatment of such 
will be essentially unaltered. Eight of the 17 
cases with pneumonitis died. The 4 that were 
autopsied showed death to be due to “Gen- 
eralized peritonitis following a ruptured ulcer, 
and terminal bronchopneumonia.”’ 

Inter position of intestine. Another disad- 
vantage that might possibly be listed is that 
there may be an occasional loop of bowel in- 
terposed between the liver and diaphragm. 
This change is so rare as to be of negligible 
importance. We have seen it in only 1 of our 
cases and were able to differentiate free air 
from it (Case 2). 

Properitoneal fat line. A questionable third 
disadvantage is that occasionally the pro- 
peritoneal fat line might be confused with air 
between the lateral thoracic wall and the 
diaphragm. However, this should not give 
rise to mistaken diagnosis by the experienced 
observer. 


SAN FRANCISCO HOSPITAL STUDY 


AttheSan Francisco Hospital, during the past 
5 years, 227 cases of proved perforated viscera 
had x-ray examinations in the upright position 
to ascertain the presence of pneumoperitoneum. 
Of these cases 173, or 76.2 per cent, showed 
air beneath the diaphragm; 54, or 23.8 per 
cent, did not. Sixty-eight had x-ray examina- 
tions in the left lateral decubitus position. 
Sixty-one or 89.7 per cent of these cases re- 
vealed pneumoperitoneum; 7, or 10.3 per 
cent, did not, a difference of approximately 
13.5 per cent in favor of the left lateral de- 
cubitus position examination (Table I). 


TABLE I.—COMPARISON OF TOTAL UPRIGHT AND 
TOTAL LEFT LATERAL DECUBITUS EXAMINA- 


TIONS 
Percentage 
Pneumoperi- of positive 
Cases toneum diagnoses 
Left lateral decubitus 68 61 89.7 
Upright 227 173 76.2 
Percentage difference 13.5 


Another group of 63 cases of perforated 
viscera which had been proved by surgery or 
autopsy had examinations in both the upright 
and left lateral decubitus position. These 63 
cases included 52 cases of perforated juxta- 
pyloric ulcers, 3 cases of perforated lesser 
curvature gastric ulcers, 1 case of marginal 
ulcer after gastro-enterostomy, 4 cases of 
traumatic perforations, 1 case of spontaneous 
perforation of the large intestine, 1 case of 
perforation of the lower esophagus and dia- 
phragm (following esophagoscopy), 1 case of 
ruptured appendix. The term “juxtapyloric” 
is used because often the operating and au- 
topsy surgeons cannot agree as to which side 
of the pylorus the perforation occurs. In 
this series of 63 cases, in which both the up- 
right and left lateral decubitus positions were 
used to attempt to demonstrate pneumo- 
peritoneum, only 7 cases, or 11 per cent, did 
not show air in the left lateral decubitus po- 
sition; 14 cases, or 22 per cent, did not show 
air in the upright position. This is a difference 
of 11 per cent (Table IT). 

The percentage of positive diagnoses of 
pneumoperitoneum in reported cases of per- 
forated viscera in the literature is approxi- 
mately 75 per cent. It was also approximately 
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Fig. 4. a and b, Roentgenographic examination of the 
same patient (Case 1) in an upright and left lateral de- 
cubitus position. Pneumonitis at the right base obscures 


this figure (76.2 per cent) that was obtained 
in this series when only the upright projection 
was used. According to this figure, we should 
expect that in our subsequent series of 63 
cases, there would be 48 cases in which pneu- 
moperitoneum would be demonstrated. More- 
over, aS pneumoperitoneum was demonstrated 
in 57 cases, we should expect that in 9 cases 
air could be seen only in the left lateral de- 
cubitus position. There were 8 cases in this 
series that did show air only in the left lateral 
decubitus position. In 1 case, and only 1, 
that of a stab wound in the right lower 
quadrant with perforation of the ileum, air 
was seen in the upright projection and not in 
the left lateral decubitus position. 

In almost all our cases, when air could be 
seen in the upright film, it was much more 
clearly demonstrated in the left lateral de- 
cubitus position. A rough estimate of the 
area of air seen under the diaphragm in the 
upright position was compared with the quan- 


TABLE II.—ANALYSIS OF SERIES IN WHICH 


BOTH UPRIGHT AND LEFT LATERAL DE- 
CUBITUS EXAMINATIONS WERE MADE 
Total Cases—63 
Air in only 


Pneumoperitoneum this projection 


Posi- Per Nega- Per No. Per 
tive cent tive cent cases cent 
Left lateral decubitus 56 88.9 7 11.1 8 12.7 
Upright AO 77-7 4 22:3 1 6 
Percentage differences II.2 


the pneumoperitoneum in the upright projection. Definite 
free subdiaphragmatic air can be visualized in the lateral 
roentgenogram. 


tity seen in the lateral position. This estimate 
was made by multiplying the length of the air 
column by the height in each case. This gave 
a ratio of 3:2 favoring the left lateral decu- 
bitus position. 


CASE REPORTS 


CasE 1. J. F., (Fig. 4 a and b) 60-year-old white 
male who, 4 days before entry, was seized with a 
sudden attack of excruciating abdominal pain aris- 
ing in the left lower quadrant and radiating to the 
right at the level of the umbilicus, and gradually in- 
creasing in severity. Upon consulting a physician, 
he was advised to take soda and a bottle of citrate of 
magnesia. This tended to increase the pain, which 
became generalized. He was sent to another hospital 
where two enemas were administered, without relief. 
After a consultation and laparotomy was decided 
upon, he was transferred to this hospital. Physical 
examination disclosed a board-like abdomen dis- 
tended throughout with generalized tenderness. 
X-ray report: “No evidence of subdiaphragmatic 
air; probably low intestinal obstruction.” At that 
time (5 years ago), in spite of the fact that the left 
lateral decubitus film showed subdiaphragmatic air, 
it was not considered to be of significance because 
no air was seen in the upright. Operation was per- 
formed to relieve obstruction. The lower abdomen 
was explored but no obstruction was found. A 
cecostomy was performed. Because of the failure to 
find a lesion in the lower abdomen, an upper right 
rectus incision was made. Yellowish fluid was en- 
countered and, upon exploration, a perforation of 
the stomach was found 1 centimeter proximal to 
the pyloric ring. 

CasE 2. J. H., a 52-year-old white male, entered 
with history of inability to swallow solid food and a 
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Fig. 5. a and b, Comparison upright and left lateral 
decubitus examinations (Case 4). A surgical note at time 
of operation states, “An upright film of the abdomen fails 
to demonstrate air beneath the diaphragm.” The left 
lateral decubitus projection showed air, but evidently was 


loss of 42 pounds in weight over a period of a month 
and a half. Patient was esophagoscoped on entry, 
and it was found impossible to pass the esophago- 
scope beyond a constricting lesion, apparently at the 
cardiac opening of the stomach. A biopsy of this tissue 
was taken which, upon sectioning, was found to be 
fat. Posterior-anterior and lateral roentgenograms 
made upright revealed no air under the diaphragm, 
in the chest or mediastinum. A left lateral decubitus 
film revealed air under the diaphragm. At operation 
no perforation was found. The patient expired 3 
days later. A large annular carcinoma involving the 
cardiac orifice of the stomach and extending 12 
centimeters into the esophagus was found at au- 





Fig. 6. a and b, Roentgenogram of this patient (Case 
5) who was so ill that she had to be examined at the bed- 
side. A large amount of air is seen in the lateral projection. 





. 2. 
disregarded by the surgeon. The upright film (Fig. 5a 
shows the difficulty of interpretation when there is a ques 
tion of air beneath the left leaf of the diaphragm only. Gas 
in the stomach and the splenic flexure of the colon may 
simulate or obscure pneumoperitoneum. 


topsy. There was a generalized peritonitis and a rent 
in the diaphragm along the suture line. Careful dis- 
section revealed a small, well walled-off perforation 
on the posteromedial surface of the esophagus at 
the level of the esophageal hiatus of the diaphragn. 

CasE 3. G. G., 53-year-old white male who had 
been in the hospital for 1 week under observation 
for either a supposed gastro-intestinal malignancy 
or coronary artery disease. Approximately 7 hours 
before being seen in the x-ray department, he de- 
veloped sharp epigastric pain which soon radiated 
over the entire abdomen and to the left shoulder. 
He vomited once. Physical examination revealed a 
board-like rigidity of the abdomen. X-ray examina- 





In the upright film the findings are questionable; insufii- 
cient air can be visualized to allow a positive diagnosis. 
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tion revealed at first examination no air in either the 
upright or the left lateral decubitus position. After 
lying on his left side for 20 minutes, air was seen 
beneath the diaphragm in the left lateral decubitus 
position. Operation was performed and a perforated 
ulcer, 8 millimeters in diameter, was found on the 
anterior surface of the duodenal bulb. 

CasE 4. O. H. (Fig. 5 a and b), 51-year-old white 
male, entered complaining of sudden onset of ago- 
nizing abdominal pain radiating to his right shoulder. 
The patient vomited three times after onset. There 
was a past history of epigastric pain, relieved by 
soda. Physical examination revealed board-like 
rigidity of the abdomen. A surgical note at the time 
of operation stated: “An upright film of the abdomen 
fails to demonstrate air beneath the diaphragm.” 
The left lateral decubitus projection showed air, but 
evidently was disregarded by the surgeon. At opera- 
tion a 6 millimeter perforation, 1 centimeter proximal 
to the pylorus, was found on the anterior gastric 
surface. 

Case 5. D. T. (Fig. 6a and b), 45-year-old negro 
female, entered hospital complaining of anorexia, 
loss of weight, and tarry stools. On the day after 
admission she developed severe non-radiating ab- 
dominal pain. Physical examination revealed a 
board-like abdomen. Patient was so ill that only a 
portable x-ray examination was possible. The pa- 
tient could not be placed in the total upright posi- 
tion, but, in a 45 degree upright projection. No air 
was seen under the diaphragm. However, in the left 
lateral decubitus position, a considerable amount of 
air was seen. Patient refused operation and died the 
next day. Autopsy revealed an 8 millimeter per- 
foration on the lesser curvature of the stomach, 6 
centimeters proximal to the pylorus. There was also 
a small posterior perforation which was, however, 
sealed by adhesions to the pancreas. 

CasE 6. E. V., 55-year-old white male, entered 
hospital complaining of severe abdominal pain of 
20 hours’ duration. Patient had history of long- 
standing “heart burn” and belching. Physical ex- 
amination revealed rales at both bases. The ab- 
domen showed board-like rigidity. X-ray report: 
“No gas can be definitely identified beneath either 
leaf of the diaphragm in the upright radiograph. A 
small bubble is present under the right leaf in the 
left lateral decubitus position, indicating a visceral 
perforation.”’ Patient was treated conservatively 
by Wangensteen suction. He expired the following 
day. At autopsy a generalized peritonitis was found, 
the result of a perforated duodenal ulcer. 

Case 7. A. E. (Fig. 7), 72-year-old white male, 
entered the hospital complaining of severe epi- 
gastric pain of 3 days’ duration. Physical examina- 
tion revealed generalized abdominal tenderness most 
marked in the right lower quadrant. There was no 
guarding. No masses were palpable. The upright 
examination was questionable as to the presence of 
\ir, but there was definite air shown in the left 
iateral decubitus position. Due to the poor con- 
lition of the patient, conservative treatment was 
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Pneumoperitoneum in a case of a ruptured ap- 


Fig. 7. 
pendix (Case 7). Air was seen to best advantage in the left 
lateral decubitus position. This examination may prove 
of value in cases in which there is a possibility of a per- 
forated appendix. 


decided upon. The patient expired the following 
day. Postmortem examination revealed a ruptured 
appendix with general peritonitis. 


SUMMARY 


1. The rationale of, and the advantages 
and possible disadvantages of the left lateral 
decubitus position are presented. The ad- 
vantages in favor of this position far outweigh 
any possible disadvantages. 

2. In a series of 227 cases of proved per- 
foration, in which the upright film was taken, 
pneumoperitoneum was shown in 173 cases, 
or 76.2 per cent. In a series of 68 cases, in 
which the left lateral decubitus position was 
taken, pneumoperitoneum was demonstrated 
in 61 cases, or 89.7 per cent, a difference of 
13.5 per cent in the two series. 

3. Analysis of a series of 63 cases, in which 
both the upright and left lateral decubitus 
positions were used, showed pneumoperito- 
neum to be demonstrated in 77.7 per cent in 
the upright position and 88.9 per cent in the 
left lateral decubitus position. In 1.5 per 
cent it was shown only in the upright pro- 
jection and not in the left lateral decubitus 
projection. In 12.7 per cent it was demon- 
strated only in the left lateral decubitus pro- 
jection and not in the upright projection. 
Thus, at this hospital, about [13 per cent 
more positive diagnoses were possible by 
the use of the left lateral decubitus position. 
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4. One case of pneumoperitoneum follow- 
ing ruptured appendix is included in this 
series. This is the only proved case in this 
hospital in which this procedure has been 
done. Only a few such cases have been re- 
ported in the literature. It is possible that 
this position might prove to be a valuable aid 
in diagnosing obscure or questionable cases 
of ruptured appendix. 


CONCLUSION 


The left lateral decubitus position is the 
position of choice in the roentgen examination 
of all cases of possible perforated viscera. 
If no air is seen, the upright position may be 
used as a supplementary procedure. In our 
experience, however, this latter examination 
has been of only occasional assistance. 

It should be remembered that not only is 
the left lateral decubitus position the position 
of choice for roentgen examination, but it 
also minimizes the escape of gastric contents 
into the peritoneal cavity during the time 
necessary before surgical procedure is in- 
stituted. 
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PREGNANCY AND EXPERIMENTAL PULMONARY 


TUBERCULOSIS IN 


RABBITS 


HUGH E. BURKE, M.D., Ray Brook, New York 


NCERTAINTY regarding the effect 

of pregnancy on tuberculosis is, as 

Krause (1935) has pointed out, 

mainly due to the following fac- 

tors: (1) failure of most investigators to in- 

clude suitable controls, and (2) failure, on the 

part of far too many who treat the condition, 

to separate the effect of pregnancy from those 

of parturition and the puerperium. To these 

factors may be added one other, namely, a 

seemingly complete lack of precise experi- 

mental evidence regarding the relation of preg- 
nancy to pulmonary tuberculosis. 

Data concerning the effects of pregnancy 
and parturition on experimental pulmonary 
tuberculosis in rabbits are presented in this 
discussion. 

EXPERIMENTAL 

The observations to be recorded herein 
were made during the course of a series of 
studies (1935, 1940) of the x-ray and nec- 
ropsy findings in experimental pulmonary 
tuberculosis in rabbits. Two hundred and 
forty rabbits were used in the series of studies. 
The animals may, for the purpose of the pres- 
ent study, be divided into two groups, namely: 
(1) those which were injected intratracheally 
with a measured quantity of human tubercle 
bacilli (H37) and in which the disease was 
essentially retrogressive, and (2) those which 
were injected intratracheally with graded 
doses of bovine tubercle bacilli (B,) and in 
which the disease was essentially progressive. 

The published accounts (1935, 1940) of the 
foregoing studies include descriptions of the 
manner in which the rabbits were injected 
and of the procedures employed in tracing 
the evolution of the pulmonary lesions. They 
do not, however, contain mention of the fact 
that in spite of efforts which were made to 
keep the sexes apart, a few of the animals gave 
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birth to young on one or more occasions. The 
procedure adopted when a rabbit gave birth 
to young was to record the date that the litter 
was born and to destroy the young before 
they had a chance to suckle. 

An analysis of the records of the 240 rab- 
bits included in the series of studies mentioned 
showed that 21 rabbits gave birth to mature 
litters on one or more occasions. Nine of 
these 21 animals were in the group which was 
injected intratracheally with a measured dose 
of human tubercle bacilli, the 12 remaining, 
in the group which was injected with graded 
doses of bovine micro-organisms. 


RABBITS INJECTED INTRATRACHEALLY WITH 
HUMAN TUBERCLE BACILLI 


These rabbits, 134 in number, may be 
divided into two groups, namely: (1) those 
which were healthy prior to the intratracheal 
injection and in which primary tuberculosis 
developed, and (2) those which had been in- 
oculated in the groin with an attenuated 
strain of tubercle bacilli (R;) and in which 
reinfection tuberculosis developed immedi- 
ately following the intratracheal injection. 
All of the rabbits in both groups were in- 
jected intratracheally with a single dose 
(1 mgm.) of human tubercle bacilli (H37). 
X-ray and necropsy examinations showed 
that the resulting lesions in the rabbits in 
both groups, though strikingly different in 
mode of development, were essentially retro- 
gressive in nature. The lesions regularly 
progressed during the first, and part of the 
second, months following the intratracheal 
injection; and then, with a few exceptions, 
retrogressed leaving either no demonstrable 
lesion or only a small residual focus in the 
pulmonary parenchyma. Most of the rabbits 
were killed to permit of study of the lesions 
at different stages of the disease. Only 1 
animal actually died of tuberculosis. 
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Four of the 76 rabbits which had primary 
pulmonary tuberculosis gave birth to young. 
The young arrived in every instance after the 
original abnormal shadows in the chest x-ray 
pictures had disappeared and when, pre- 
sumably, the lesions were resolving or quies- 
cent. One rabbit (No. 199) gave birth to 
young on 3 occasions, in the third, fourth, and 
fifth months, respectively, following the in- 
tratracheal injection. Another rabbit (No. 
314) had a single litter in the fifth month. 
These 2 animals were killed in the sixth 
month, at which time only small residual foci 
were found in the lungs. Of the 2 remaining 
rabbits, 1 (No. 200) gave birth to 5 litters 
during the second year following the intra- 
tracheal injection, and the other (No. 201) 
gave birth to young on 6 occasions. The litters 
of the latter animal arrived in the fourth, 
fifth, ninth, eleventh, fourteenth, and twen- 
tieth months, respectively. No lesions were 
found in the lungs of these animals when they 
were killed approximately 1 year and 9 
months following the intratracheal injection. 
A comparison of the x-ray and necropsy find- 
ings in these 4 rabbits with the findings in 
males and non-pregnant females failed to 
reveal any difference in the manner in which 
the disease developed and in the end-results 
obtained. 

Of the 58 rabbits which had reinfection 
tuberculosis, 5 gave birth to young. Two of 
these animals carried litters through the early 
phases of the disease. The 3 remaining gave 
birth to young during the later phases of the 
disease. One rabbit (No. 205) had litters in 
the first, second, and third months, respec- 
tively, following the intratracheal injection. 
Another animal (No. 208) had a single litter 
in the third month. Two (Nos. 212 and 138) 
of the 3 remaining rabbits gave birth to young 
on 1 occasion. The fifth animal had a litter 
in the twenty-first month and contained sev- 
eral well developed fetuses when it was killed 
approximately 1 year and 10 months following 
the intratracheal injection. The x-ray and 


necropsy findings in these 5 rabbits were, as 
far as could be ascertained, different in nowise 
from the findings in males and non-pregnant 
females similarly injected and killed at com- 
parable periods. 
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RABBITS INJECTED INTRATRACHEALLY WITII 
BOVINE TUBERCLE BACILLI 

These rabbits, 106 in number, may, like the 
above described animals, be divided into two 
groups, namely: (1) those with primary tuber- 
culosis, and (2) those with reinfection disease. 
Each of these groups, in turn, consists of 
animals injected intratracheally with a single 
dose of either 0.1 or 0.5 or 1.0 milligram of 
bovine tubercle bacilli (B1). X-ray and nec- 
ropsy studies of these rabbits revealed strik- 
ing differences in the manner in which primary 
and reinfection tuberculosis develops and 
clearly demonstrated the réle of dosage in both 
types of disease. The course of events in 
these rabbits was somewhat as follows: Le- 
sions developed slowly in the lungs of the 
rabbits with primary tuberculosis; rapidly in 
the lungs of the animals with reinfection dis- 
ease. By the end of the fourth or the sixth 
week, however, the lungs of all of the rabbits 
contained large areas of tuberculous pneu- 
monia. These pneumonic areas underwent a 
remarkable degree of resolution in succeeding 
weeks. The lungs of the rabbits injected with 
the smaller quantities of micro-organisms (i.e., 
o.1 and o.5 mgm.) frequently contained, by 
the end of the fourth or the sixth month, only 
minute residual foci. In a few of the rabbits, 
animals with reinfection disease induced by 
o.1 milligram of bacilli, these lesions remained 
quiescent for periods of 114 to 2 years. These 
animals were killed. In most of the rabbits, 
however, the residual foci gave rise, after 
latent periods of a few months, to rapidly 
progressive pulmonary tuberculosis. All of 
these animals, except those which were killed 
to permit of study of intermediate stages of 
the disease, died of widespread tuberculosis. 

Five of the 55 rabbits with primary tuber- 
culosis gave birth to young on one or more 
occasions. Three of these animals were in- 
jected intratracheally with o.1 milligram of 
micro-organisms, 1, with o.5 milligram, and 
1, with 1.0 milligram. The 3 animals injected 
with the smallest dose of bacilli each had | 
litter. The litters arrived in the third, the 
fifth, and the twelfth months. Two of the 
mothers (Nos. 356 and 470) were killed a few 
days after the young were born. The third 
mother (No. 393) was killed 1 year and ; 
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Fig. 1.1 Primary tuberculosis. 0.5 mgm. B;. Rabbit 377, 
male; rabbit 378, female. 

\In all figures axes of ordinates equal extent of abnormal shadows, in 
percentage of lung fields of chest x-ray pictures; axes of absciss as equal 
interval following intratracheal injection, in months. 

Male, — ; female, ——-o——-; birth of young, “. 





months after the intratracheal injection. The 
rabbit injected with o.5 milligram of bacilli 
(No. 378) gave birth to 3 litters, in the sixth, 
seventh, and eighth months, respectively. The 
animal injected with 1.0 milligram of micro- 
organisms (No. 115) contained several well 
developed fetuses when it was killed in the 
fifteenth month. A critical analysis of the 
x-ray and necropsy findings in these 5 rabbits 
and in non-pregnant females and males in- 
jected with similar quantities of bacilli, failed 
to show that pregnancy and parturition had 
significantly modified the course of the dis- 
ease. 

Figure 1 contains curves of 2 rabbits, 
obtained by plotting the percentage of the 
lung fields occupied by abnormal shadows 
against the interval following the intratracheal 
injection. The curve of the control animal, a 
healthy male (No. 377) injected intratracheally 
with 0.5 milligram of bacilli on the same day 
as the female (No. 378), is in solid lines. The 





Fig. 3. Reinfection tuberculosis. 0.1 mgm. B;. Rabbit 
345, male; rabbit 343, female. 
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Fig. 2. Reinfection tuberculosis. o.1 mgm. B;. Rabbit 
433, virgin female; rabbit 432, female. 


curve of the female is in broken lines and 
circles. The arrows indicate the time at which 
the female gave delivery. 

Young were born to 7 of the 51 rabbits with 
reinfection tuberculosis. Four of these 7 
animals were injected intratracheally with o.1 
milligram of bacilli; 2, with o.5 milligram; 
and 1, with 1.0 milligram. 

The findings in the four rabbits injected 
intratracheally with the smallest dose (0.1 
milligram) of bacilli were as follows: One 
animal (No. 432) gave birth to a litter in the 
second month and was pregnant when killed 
in the fifth month. The x-ray and necropsy 
findings in this animal were similar to those 
in a non-pregnant female (No. 433) which 
was killed at the same time. Figure 2 shows 
that the curves of these 2 animals are prac- 
tically identical. Another rabbit (No. 424) 
gave birth to young in the ninth month 
and was killed a few days later. Serial 
x-ray pictures of this animal disclosed that 
the disease, after undergoing marked retro- 
gression, spread in the sixth month and again 





Fig. 4. Reinfection tuberculosis. 1.0 mgm. B;. Rabbit 
388, male; rabbit 387, female. 
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Fig. 5. 


in the ninth month. Necropsy examination 
revealed areas of gray consolidation studded 
with caseous foci and partially surrounded by 
fibrous tissue in both lungs. These lesions 
were comparable in every way to the lesions 
in the lungs of control animals killed soon 
after new shadows began to appear in the 
chest x-ray pictures. The third rabbit (No. 
343) gave birth to litters on 4 occasions and 
died of widespread tuberculosis 1 year and 3 
months after the intratracheal injection. The 
x-ray and necropsy findings in this animal 
were, in all essentials, similar to the findings 
in some of the male rabbits injected with 
comparable quantities of the same suspension 
of tubercle bacilli. Figure 3 depicts the curves 
of this animal and of a male (No. 345) which 
died at a comparable period. The fourth 
rabbit (No. 341) gave birth to young on 5 
occasions and was pregnant when killed. This 
rabbit, like a few of the male rabbits similarly 
injected, failed to show any evidence of re- 
crudescence of the disease. The animal was 
killed 2% years after the intratracheal injec- 
tion. Necropsy examination disclosed a few 
small gray tubercles and minute scars in the 
left lung. These lesions were similar, in all 
essentials, to the lesions in the lungs of a male 
rabbit (No. 340) injected with a comparable 
quantity of the same suspension of bacilli 
and killed on the same day. The curves of 
rabbits No. 341 and 340 appear in Figure 5. 

One of the 2 rabbits injected intratracheally 
with o.5 milligram of bacilli which gave birth 
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Reinfection tuberculosis. o.1 mgm. B;. Rabbit 340, male; rabbit 341, female. 


to young, had 2 litters; the other, 10 litters. 
The former (No. 372) gave birth to young in 
the eleventh and twelfth months and died of 
extensive ulcerative pulmonary tuberculosis 
approximately 1 year and 1 month following 
the intratracheal injection. The x-ray and 
necropsy findings in this rabbit were similar 
to those in most of the animals injected in a 
comparable manner. The second rabbit (No. 
391) gave birth to litters in the first, second, 
third, fourth, sixth, seventh, eighth, ninth, 
tenth, and eleventh months, respectively. 
This animal, unlike all of the other animals 
similarly injected, failed to present any evi- 
dence of recrudescence of the disease. The 
animal was killed 2 years after the intra- 
tracheal injection, at which time only a few 
small areas of gray consolidation were found 
in the lungs. Figure 6 contains the curves of 
this animal (No. 391). 

The one rabbit (No. 387) injected intra- 
tracheally with 1.0 milligram of bacilli which 
gave birth to young, had litters in the fourth 
and fifth months and died of widespread tuber- 
culosis in the tenth month. The pregnancies, 
as far as could be ascertained from a study of 
the x-ray and necropsy findings in this animal 
and in other animals similarly injected, had 
no effect on the course of the disease or the 
end-results. Figure 4 contains curves of this 
animal (No. 387) and likewise of a male 
animal (No. 388) which had been injected 
with a comparable portion of the same sus- 
pension of bacilli. 





Fig. 6. Reinfection tuberculosis. 


0.5 mgm. B;. Rabbit 391, female. 
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SUMMARY 
The experimental lesions in the lungs of the 
240 rabbits, from which the 21 animals which 
form the basis for the present study were 
drawn, were, in many respects, similar to 
pulmonary tuberculosis in human subjects. 
They included lesions of primary and rein- 


fection types induced by both human and: 


bovine tubercle bacilli. The lesions in rabbits 
injected intratracheally with human tubercle 
bacilli were essentially retrogressive; those in 
rabbits injected with bovine micro-organisms 
were, with a few exceptions, essentially pro- 
gressive. 

Of the 21 rabbits which gave birth to young, 
some had one litter; others had several litters. 


Young were born in early, intermediate, and 
late stages of both the essentially retrogressive 
and the essentially progressive forms of tuber- 
culosis. 

The present study failed to show any sig- 
nificant difference in the pathogenesis of ex- 
perimental pulmonary tuberculosis in rabbits 
which did and did not give birth to young. 

It seems reasonable, therefore, to conclude 
that pregnancy has no apparent effect on ex- 
perimental pulmonary tuberculosis in rabbits. 
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THE PHARMACODYNAMIC EFFECTS OF CERTAIN 
OXYTOCICS UPON TUBAL CONTRACTIONS IN 
THE RHESUS MONKEY 


A. H. MORSE, M.D., New Haven, Connecticut 
I. C. RUBIN, M.D., New York, New York 


N order to study the effects of oxytocics 
several methods of assay have been de- 
vised. In some instances the activities 
of fragments of muscle removed from 

the excised uterus and continuously bathed in 
suitably oxygenated solutions, have been de- 
termined by attaching delicate hooks to the 
muscle and registering the contractions upon 
a smoked drum. In the living animal, and in 
woman, balloons have been placed within the 
uterine cavity and the pressure effects have 
been transmitted to the recording pen. In 
addition, oxytocics have been injected into 
the living animal and the visible effects upon 
the intact organs have been studied. 

Generally, when the methods in question 
have been employed, the dynamic effects have 
not been measured in millimeters of mercury. 
Having the desirability of such measurements 
in mind during the course of other experiments 
upon the rhesus monkey, we have recorded 
observations which, it appears, are of interest 
respecting the strength of tubal and uterine 
contractions in this anima] resulting from the 
administration of certain oxytocic substances 
employed in obstetrics and gynecology. In 
the majority of instances, obstetrical pituitrin 
was employed, but in a few cases thymophysin 
and ergotrate were administered. 

The observations were made upon animals 
anesthetized with a solution of pentobarbital 
sodium, and in this connection a recent state- 
ment by Adair and Pearl is pertinent. The 
latter investigators in a clinical study found 
that this drug administered orally in 3 grain 
doses produced no appreciable change in 
uterine activity. Although there was a slight 
increase in the interval between the indi- 

From the Department of Obstetrics and Gynecology, Yale 
University School of Medicine. 
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vidual contractions, the general tone and the 
amplitude were unaltered, and the tracings 
recorded showed as strong a uterine activity 
as before administration of the drug. 

In our experiments the Voegtlin unit by 
which standard solutions are assayed was not 
used, but we employed the standard solutions 
administered clinically. The dosage, generally 
from % to 1 minim, was increased to 7 
minims in the case of one animal, and in all 
instances was injected intravenously by means 
of a tuberculin syringe. The apparatus em- 
ployed to record the contractions was that 
used in the test for tubal patency. The effect 
of the drug was noted by the change in rhythm 
of the contraction-relaxation waves produced 
by the passage of carbon dioxide through the 
uterus and tubes, while the variations in pres- 
sure were recorded upon the kymograph. 

This brief paper is not intended to give a 
detailed report upon the effects of the sub- 
stances mentioned since the observations are 
too few. Our wish is merely to record the 
possibility of using uterotubal insufflation as 
a medium by which, with the aid of a kymo- 
graph, it is possible to demonstrate the 
changes in pressure induced by the hypo- 
dermic injection of oxytocics. 

As far as our observations go, we endeavored 
to note the latent period before the effect of 
the drug was exhibited, the extent to which 
the peristaltic wave was affected, the varia- 
tion in the frequency and amplitude of oscilla- 
tions when the contraction relaxation wave 
was not obliterated, the duration of the effect 
of the drug, and, finally, how these effects 
squared with the Knaus-Ogino theory. 


DESCRIPTION OF TECHNIQUE 


The uterine cervix was exposed according 
to a method previously described by us (2). 
620 
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Graph 1. 


The cannula attached to a uterotubal insuf- 
flation apparatus was introduced into the 
uterine cavity and held firmly by Allis forceps 
grasping each cervical lip while pressing the 
obturating acorn against the cervical orifice 
to prevent leakage of carbon dioxide. The 
rate flow was as a rule limited to 3 to 4 min- 
utes for the passage of 60 cubic centimeters of 
carbon dioxide. At this rate absorption of 
the carbon dioxide within the peritoneal 
cavity nearly approximated its insufflation 
rate and the abdominal cavity was spared 
voluminous distention when the procedure 
was carried out for 15 to 30 minutes or longer. 

It must be noted that the contraction- 
relaxation phenomena observed on the kymo- 
graph when carbon dioxide is passed through 
the uterus are generally synchronous with 
rhythmic contractions of the oviducts and 
only rarely with those of the uterus. During 
uterotubal insufflation, as has been proved 
conclusively by I. C. Rubin in the human 
and sow, S. Wimpfheimer and M. Feresten in 
the rabbit, and A. H. Morse and I. C. Rubin 
in the rhesus monkey, the uterus remains 
distended throughout the insufflation, its 
contractility being coincidently paralyzed. 
Only when the carbon dioxide does not trav- 
erse the oviducts, but is allowed to regurgitate 
from the cervix at levels of pressure inade- 
quate to overcome the resistance of the utero- 
tubal junction are uterine contractions and 
relaxations procured. 


‘ Marked abdominal distention can be relieved at once by introducing 
a No. 18 hypodermic needle into the peritoneal cavity. 


Table I shows the number of observations 
upon each animal of the group and the day 
of the cycle upon which the experiment was 
performed. 


TABLE I.—OBSERVATIONS AND DAY OF 
CYCLE 
Number of observations 
Animal 431—5 
Animal 390—8 
Animal 419—5 


Day of cycle 
2-5-18-23-28 
§-8-10-12-13-13-15-22 
8-11-14-15-26 
Animal 389—7 7-1 2-14-19-19-23-26 
Animal 402—4 4-18-18-25 
Animal 373—1 7 


3° 


In each of animals 389, 390, and 402 ex- 
periments were done upon corresponding days 
during two different cycles. 


ANALYSIS OF RESULTS 


Thirty observations were conducted and 
the accompanying curves were selected from 
the kymographic recordings obtained. In 
most instances the contractions and relaxa- 
tions registered during carbon dioxide utero- 
tubal insufflation are manifestations of tubal 
but not of uterine muscular activity. 

The latent period before the effect of the 
injected pituitrin was observed varied in the 
different animals and in the same animal upon 
different trials. In the accompanying graphs 
it will be seen that the interval from injection 
to effect was from 30 to 40 seconds. However, 
during other experiments, the tables and 
graphs of which have been omitted, we found 
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the shortest interval to be 2 seconds and the 
longest 2 minutes. In the same animal the 
rapidity of reaction varied from 15 seconds to 
2 minutes. In general the effect was produced 
within 15 to 68 seconds of the injection. No 
definite relationship between the oxytocic 
effect and the phase of the cycle was apparent. 
The duration of the effect likewise varied in 
the same and in different animals and again 
was independent of the phase of the cycle. 
Thus in animal 402, Graph 1, the effect of 1 
minim of the drug was prolonged approxi- 
mately 1 minute, after which there returned 
atypical tubal contractions as contrasted with 
the rhythmic waves which were present be- 
fore the administration of pituitrin. In 
animal 389, Graph 3, the effect of 2 minims 
persisted for 534 minutes, during which tubal 
contractions were inhibited. In animal 390, 


——310- 


Graph 4, tubal contractions returned 1! 
minutes following the intravenous injection 
of 1 minim of the drug, but a pressure of 160 
to 170 millimeters mercury was maintained 
for 3% minutes. At the end of this period 
there was an intermittent drop when the con- 
tractions resumed the character noted before 
the injection. Study of our numerous curves 
showed the shortest duration of effect to be 3 
minutes, the longest 26 minutes, and the 
average from 3 to 15 minutes. 

The pressure elevation measured in terms 
of millimeters of mercury varied considerably 
in the same and in different animals without 
exhibiting any striking trend with reference 
to the first or second half of the cycle. In 
animal 402, Graph 1, there was a rise from 
50 to 105 millimeters of mercury; in animal 
419, Graph 2, a rise from 130 to 300 with com- 
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Graph 3. 
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plete obliteration of the tubal contractions 
noted before the injection; in animal 389, 
Graph 3, a rise from 125 to 208; in animal 390, 
Graph 4, a rise from 86 to 165 millimeters of 
mercury. In the complete series of experi- 
ments, the average elevation of pressure fol- 
lowing the injection of pituitrin varied from 
40 to g2 millimeters of mercury. 

The observations respecting the oxytocic 
effect of thymophysin were too few to warrant 
conclusions. Only one definite effect was 
noted in four trials in as many different 
animals. Two experiments with ergotrate 
were without effect. 


CONCLUSIONS 


The method of uterotubal insufflation with 
the aid of the kymograph as employed for 
the diagnostic test of tubal patency, has been 
utilized to determine the oxytocic effects of 


pituitrin, thymophysin, and ergotrate upon 
the oviducts of the rhesus monkey. The 
pharmacodynamic effects have been measured 
in terms of millimeters of mercury and the 
duration of the effect, and the influence of 
the drug upon the character of tubal contrac- 
tions have been studied. An advantage of 
the method is the possibility of determining 
oxytocic effects upon the intact tubes and 
uterus in the living animal. 
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CLINICAL SURGERY . 


RESECTION OF A PORTION OF THE THORACIC 
ESOPHAGUS FOR CARCINOMA 


A Report of Two Cases 


B. NOLAND CARTER, M.D., Cincinnati, Ohio 


HE purpose of this paper is to report 2 

cases of carcinoma of the thoracic 

esophagus which were operated upon 

by the technique of Torek, to suggest an 
additional step in his procedure, and to offer a 
means of controlling the esophageal fistula which 
is a sequel of the operation. In Figures 1 to 9 an 
attempt is made to illustrate the operation more 
clearly than has been done in the past. 


CASE REPORTS 


Case 1. C. E., Cincinnati General Hospital No. 84941. 
A 60 year old white male laborer entered the medical serv- 
ice of the Cincinnati General Hospital on January 13, 1938, 
with the chief complaint that he had been unable to swallow 
either liquid or solid food for 2 days. 

Six months prior to entry into the hospital the patient 
suddenly felt that “solid food would not go down.” Fol- 
lowing this he noted a progressive but intermittent dys- 
phagia. At first he was able to eat soft food and puréed 
vegetables, but no meat or heavy foods would pass. Then 
suddenly he would have difficulty in swallowing liquids. 
These attacks would come and go for a period of 5 months. 
At times he would be able to swallow without any difficulty 
whatsoever for 3 or 4 days, and then the esophagus would 
suddenly shut off and he would have to vomit whatever he 
ate. For several weeks prior to entry he was able to take 
only liquids and soft boiled eggs, when suddenly he was 
unable to swallow anything. In 6 months his weight fell 
from 142 to 101 pounds. 

The patient was a markedly dehydrated and emaciated 
residue of what had been a fairly well developed male of 
60. He was alert and well oriented. The following were 
the only positive findings. The subcutaneous tissues 
showed evidence of marked dehydration. There was no 
adenopathy. The mucous membranes were of good color. 
The 4 remaining teeth were very carious. The chest was 
emphysematous in type. Heart and lungs, physiological. 
Blood pressure was 128/80. Brachial and radial vessel 
walls showed a moderate amount of atheroma. The liver 
edge was palpable just at the costal margin. The spleen 
and kidney were not palpable. 

The red blood cells numbered 4,400,000; white cor- 
puscles, 11,200; hemoglobin, 12.5 grams. The urine was 
negative except for occasional granular and hyaline casts. 
Wassermann reaction was negative; urea, 12 milligrams 
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per 100 cubic centimeters; carbon dioxide, 49 volumes per 
cent. 

X-ray examination revealed an irregular obstruction in 
the esophagus at the level of the ninth dorsal vertebra. 
This was practically complete, only a thin trickle of barium 
passing into the stomach. Esophagoscopy was done, and 
an obstruction met with 22 inches from the incisor teeth. 
An irregular ulceration was seen at the point of the ob- 
struction and a biopsy was taken from it. The first biopsy 
was unsatisfactory, but a second one showed the tumor to 
be a squamous cell carcinoma. 

The patient was given parenteral fluids and transferred 
to the surgical service where a Janeway gastrostomy was 
performed January 24, 1938. There were no nodules in 
the liver and no glands were noted on the lesser curvature 
of the stomach. The postoperative course was uneventful. 
The patient gained 4 pounds in weight. A left-sided pneu- 
mothorax was instituted. The patient was transfused with 
500 cubic centimeters citrated blood. 

On February 22, 1938, under cyclopropane anesthesia, 
the left pleural cavity was entered through a long incision 
made in the seventh intercostal space, extending from the 
nipple line to the interscapular region and then up to the 
region of the third rib. The seventh, sixth, fifth, and fourth 
ribs were cut near their attachment to the spine. After 
mobilizing the left lung from many veil-like adhesions, the 
phrenic nerve was crushed and an incision was made 
through the parietal pleura over the esophagus from the 
aortic arch to the diaphragm. By sharp and blunt dis- 
section the esophagus was freed from the aortic arch to the 
diaphragm. The right vagus nerve was quite adherent to 
the tumor, and many branches had to be sacrificed. The 
left vagus nerve was readily freed from the tumor. The 
tumor was found to be quite small and to lie at the junction 
of the middle and lower thirds of the esophagus. The 
diaphragm was not opened widely. The esophagus was 
divided between pursestring ligatures of silk, and an at- 
tempt was made to invert the esophagus into itself. The 
pursestring tore out and soiling occurred. Inversion was 
finally accomplished but with difficulty and more soiling. 
The proximal stump was carbolized and protected with 
gutta percha, which was tied over the end of the esophagus 
with braided silk. The esophagus was then separated 
above and below the arch of the aorta by sharp and blunt 
dissection. This dissection was then carried farther up into 
the region of the suprasternal notch. A small incision was 
made through the skin and plasma in this region. Cutting 
down against a finger which was pushing into the supra- 
sternal notch from within the chest, the thoracic cavity was 
entered. The esophageal stump was then brought out 
through the incision in the neck and allowed to hang down 
the anterior chest wall. The thorax was then closed with 3 
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Fig. 1. The exposure on opening the thorax. The dotted 
lines show the incision in the pleura overlying the esopha- 
gus. The course of the skin incision is shown in the insert. 


pericostal silver wires following inflation of the lung by 
means of positive pressure. The muscle layers were ap- 
proximated with a running suture of No. 2 chromic catgut. 
The skin was closed with interrupted sutures of fine silk. 
Returning to the esophageal stump, a skin tunnel 4 centi- 
meters long was made connecting an incision in the second 
interspace with that in the suprasternal notch and the 
esophagus and attached tumor brought through it. The 
excess portion of the esophagus containing the carcinoma 
was then removed and the edges of the esophagus sutured 
to the edge of the skin incision with fine silk. The patient 
received 1500 cubic centimeters of blood during the opera- 
tion, but stood the operative procedure quite well and was 
returned to the ward in good condition. 

The gross specimen consisted of a section of esophagus 
6 centimeters long. The wall was 1% centimeters in thick- 
ness. There was an annular constricting ring at one end, 
which was hard and nodular and composed of neoplastic 
tumor. No fungating mass was found. 

Microscopic sections showed that the normal structure 
of the wall had been partially destroyed by neoplastic 
growth. The cells of the growth were rather large and mod- 
erately dark staining. They were arranged in indefinite 
layer sheets and sometimes in whorls. There was fair 
cellular differentiation and mitotic figures were not numer- 
ous, suggestive of a rather slowly growing tumor. Much 

of the muscularis was still intact and some normal glands 
could be found. In addition to the tumor formation there 
as also an inflammatory process, manifested by the 
presence of round cells closely packed in certain focal areas. 





Fig. 2. The esophagus has been freed by sharp and blunt 
dissection from the diaphragm to the lower margin of the 
tumor and from the aortic arch to the upper margin of the 
growth. 


Twenty-four hours after operation the patient’s tem- 
perature rose to 105 degrees (rectal), pulse to 132, and 
respirations to 26, and he began to raise large amounts of 
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Fig. 3. a, The growth is being dissected off the aorta. 
b, The growth has been completely freed from the aorta. 
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Fig. 4. The esophagus is being freed by blunt dissection 
from under the aortic arch. Several small arteries enter 
the esophagus here and must be isolated and ligated sepa- 
rately. 


thick tenacious sputum. A diagnosis of atelectasis of th 
left lung was made, which cleared promptly with hyper- 
ventilation, turning ‘of the patient, and encouraging him t» 
cough, so that his temperature dropped to 100 degrees, 
pulse to 88 within 12 hours. 

Within 48 hours after operation the patient was takin, 
his hourly gastrostomy feedings. The temperature range:| 
around gg to 1o1 degrees for 6 days. X-ray examination a: 
this time revealed a rather uniform increased density of 
the left hemithorax, which was interpreted as a combina 
tion of atelectasis with associated pleural effusion. On 
aspiration 50 cubic centimeters of straw colored fluid, from 
which hemolytic streptococci were cultured, were removed 
Several subsequent cultures of aspirated fluid were nega 
tive. A low grade infection developed in the lower third 
of the wound. On March to, 1938, the patient developed 
an intractable diarrhea. Gastric analysis showed no free 
or combined hydrochloric acid. The addition of 10 cubic 
centimeters of tenth normal hydrochloric acid to each 
feeding completely checked the diarrhea. On March 1s, 
1938, a closed thorocotomy for streptococcus empyema 
was done, and on March 30, 1938, rib resection was per 
formed in order to drain the remaining empyema cavity 
more adequately. 

Three weeks after operation feedings were begun by 
mouth, the esophageal stoma and the gastrostomy being 
connected by a rubber tube. Considerable leakage occurred 
around the tube, and an intratracheal catheter with balloon 
attachment was used in the stoma and worked very satis- 
factorily (Fig. 11). The patient was up and about and en 
joyed his food by mouth. Suddenly on April 14, 1938 the 
patient’s temperature rose from normal to 102 degrees 
and pulse from 80 to 116. On April 16, 1938, left sided 
weakness developed, which within 6 hours became a total 
left sided hemiplegia. His neck became stiff shortly before 
death. The patient’s pulse accelerated, his stupor in- 
creased, and the patient died at 5:00 p.m. 





Fig. 5. The diaphragm has been opened ‘widely and dissected free 
from the stomach and esophagus. Through this exposure it is possible 
to remove involved glands along the lesser curvature. Note that the 
pursestring suture has been placed in the stomach rather than in the 


esophagus. 
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Fig. 6. The pursestring suture in the stomach has been inverted be- 
neath Lembert sutures of silk. The diaphragm has been closed, as has 
the parietal pleura. 


An autopsy was performed. Multiple small multilocular of any other metastases. The brain showed no abscess, 
lung abscesses and areas of atelectasis were found in the _ but there wasa well marked basilar meningitis with ependy- 
left lung. An early lobular pneumonia and chronic pul- __ mitis. 
monary emphysema were noted. A small encapsulated 
empyema cavity was present in the left pleural cavity. A The pleural cavity was not drained by means 


lymph node 2 centimeters in diameter was found at the . . 
cardiac end of the stomach on the lesser curvature, which of catheters at the end of the operation. This was 


on section showed carcinoma, but there was no evidence an error in judgment, especially in view of the 





Fig. 7. The esophagus has been freed above the aortic arch up to the 
root of the neck and has been pulled up from behind the arch. 
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Fig. 8. a, left. An incision is being made in the suprasternal notch. 
Note the bulge in the notch which is caused by the finger within the 
thorax pressing the tissues forward. b, The esophagus has been pulled 
out through the incision in the suprasternal notch. 


fact that soiling had occurred when the purse- 
string suture tore out of the esophagus. Drainage 
of the pleural cavity I believe, should always be 
done for it (1) removes (by constant suction at- 
tached to the catheters) the bloody fluid which 
acts as a good culture medium for bacteria and 
(2) promotes complete expansion of the lung. 

The pursestring suture beneath which the distal 
stump of esophagus was inverted was placed in 
the esophagus rather than in the stomach. This 
should never be done for it is difficult to place 
the suture in the esophageal wall so that it will 
not tear out when the attempt is made to invert 
the esophagus into itself. If placed in the stomach 
the suture holds more firmly and it is much easier 
to invert the esophageal stump into the larger 
stomach rather than into itself. The soiling 
which resulted when the suture tore out was re- 
sponsible for the empyema and for the wound 
infection. 

The involved lymph gland near the hiatus on 
the lesser curvature of the stomach was missed 
largely because the diaphragm was not opened. 
It was the only site at autopsy in which metas- 
tasis was found and its removal, had the patient 
lived, would have made the difference between a 
possible cure and a certain failure. 

Case 2. A. M., Cincinnati General Hospital No. 118195. 
A white man 53 years of age entered the hospital on March 
7, 1939, complaining of inability to swallow. He first noted 
difficulty in swallowing 1 week before admission when, 
while eating an orange, he felt something stick in his gullet 
just beneath the sternum. There was moderate pain be- 
neath the sternum and a feeling of fullness there also. Dur- 
ing the week prior to admission he had been able to 
swallow only small portions of soft food and small amounts 
of liquids, and had lost 6 pounds in weight. The past 
history was negative except for chronic alcoholism and for 
lues of many years’ duration. 

The patient was a thin, weak man, appearing to be 
about 60 years of age. There was evidence of recent loss 


of weight. Mentally the patient was well oriented, but 
was dull and apathetic. His temperature was normal, his 
pulse was 80, and his blood pressure 135/80. There was 
nothing remarkable about the general physical examina- 
tion. The Wassermann was positive. 

Roentgenograms after ingestion of barium showed an 
obstruction in the esophagus at the level of the eighth 
dorsal vertebra. This obstruction seemed round in that 
the opaque meal appeared to pass around a circumscribed 
rounded mass. The roentgenologist suggested that the 
obstruction might be due to a bolus of food. However, 
esophagoscopy showed an ulcerated, thickened area in the 
mucous membrane of the esophagus 124 centimeters from 
the incisor teeth and biopsy from this ulcer showed squa- 
mous cell carcinoma, grade 3. After esophagoscopy the 
patient could swallow easily and well and left the hospital 
saying he would return in a few days. He returned at the 
end of 3 weeks, having lost 10 pounds and being unable to 
swallow anything but smal! amounts of liquids. 

On April 24, 1939, a Janeway gastrostomy was performed 
under local anesthesia. There were no palpable nodules 
in the liver but a small gland could be felt along the lesser 
curvature of the stomach near the esophageal hiatus. The 
gastrostomy functioned well and with frequent feedings of 
a high caloric diet and vitamins the patient gained 5 
pounds in weight and improved in strength and appear- 
ance. A complete artificial pneumothorax was induced 
in the left pleural cavity. 

On May 8, 19309, a portion of the thoracic esophagus was 
resected. Under cyclopropane anesthesia an incision was 
made along the course of the left seventh interspace from 
the nipple line to the posterior axillary line, where it was 
curved upward between the scapula and the spine to the 
third rib. This incision was deepened down to the pleura 
and 1 inch segments of the vertebral ends of the seventh, 
sixth, fifth, and fourth ribs were resected. The pleural 
cavity was entered in the seventh interspace, and the chest 
was spread widely with rib spreaders. A rounded tumor 
mass 4 centimeters long and 3 centimeters wide was found 
in the esophagus about 3.5 centimeters below the aortic 
arch. There were no enlarged glands in the mediastinum. 
The phrenic nerve was crushed and a long incision was 
made through the parietal pleura over the esophagus from 
the aortic arch to the esophageal hiatus in the diaphragm. 
By sharp and blunt dissection the esophagus was freed 
from the diaphragm to the lower limits of the tumor. The 
esophagus was similarly freed from the aortic arch to the 
upper limits of the tumor and tapes were passed about the 
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S Fig. 9. A short transverse incision has been made in the second in- 
r terspace (higher if necessary) and a tunnel formed communicating with 
€ the neck incision. The esophagus is drawn through this tunnel, the 
f tumor amputated with a good margin, and the edge of the esophagus 


sewed to the skin. 


l esophagus above and below the tumor. The tumor was 
adherent to the aorta but not densely so and by sharp dis- 
5 section was freed from it. 

S The diaphragm was widely opened from the esophageal 
1 hiatus laterally for about 4 inches and freed from the 
s stomach and the esophagus. One small hard gland was 
: found on the lesser curvature close to the esophageal 
N hiatus. This was removed. A pursestring suture of silk was 
placed around the cardiac end of the stomach just below its 
| junction with the esophagus. The esophagus was divided 
between pursestrings of silk just before it entered the 
r stomach. The lower end of the esophagus was inverted 
1 into the stomach beneath the pursestring and the latter 
was inverted beneath four Lembert sutures of silk. The 
lower end of the remaining upper portion of the esophagus 





freed by blunt dissection up to the level of the suprasternal 
notch. The operator’s left hand was placed within the 
thorax and the index finger was pushed into the supra- 
sternal notch. Within the right hand an incision 2 inches 
long was made over this finger in the notch, and a curved 
clamp was introduced through the incision down into the 
thorax. The braided silk ligature on the end of the esopha- 
gus was grasped with the clamp and the esophagus with 
the tumor attached pulled out through the neck incision. . 

The thorax was closed with 3 kangaroo tendon peri- 
costal sutures, a continuous suture of catgut in the muscles, 
and interrupted silk sutures in the skin. Two mushroom 
catheters were introduced into the chest before it was 
closed, one in the sixth interspace in the nipple line and 
one in the eighth interspace in the midaxillary line. After 


; was covered with a piece of rubber dam which was tied the wound had been closed the left lung was completely 
tightly with a piece of braided silk. inflated, and the catheters were clamped off. A short trans- 
The esophagus was freed from beneath the aortic arch, verse incision was made at the level of the second inter- 
where it was necessary to ligate two large vessels which _ space close to the left border of the sternum, and a sub- 


entered the esophagus. The vagus nerves could be dis- 
sected off the tumor and the esophagus, only a few small 
branches having to be sacrificed. The esophagus was then 





cutaneous tunnel was made up to the neck incision. 
Through this tunnel the esophagus and tumor were drawn. 
The esophagus was now divided well above the tumor, and 
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Fig. 10. a, left. 
catheter with balloon inflated. 


its edges were united to the skin edges with interrupted 
silk 

The operation lasted 214 hours. During the procedure 
a transfusion of 500 cubic centimeters of blood was given, 
and a second 500 cubic centimeters of blood was given at 
the completion of the operation. The patient’s condition 
was good throughout the procedure. 

The gross specimen consisted of a segment of the esopha- 
gus 12 centimeters long, containing an ulcerated tumor 
which extended around two-thirds of the circumference 
of the esophagus and for a distance of 8 centimeters in its 
long axis. The microscopic picture was identical with that 
of the biopsy. 

The convalescence was smooth, all the wounds healing 
per primam. There was little drainage from the catheters 
for the first week, at which time the anterior one was re- 
moved. After a few days the remaining catheter began to 


drain thick fluid which on culture showed staphylococcus 
Drainage of this purulent ma- 


aureus and streptococcus. 





Fig. 11. Case 1. 


tached to gastrostomy tube. 


Intratracheal catheter 


April 16, 1938. a, left. 
The balloon is deflated. b, The balloon inflated. 


with balloon deflated. b, Intratracheal 


terial continued for r month after operation, at which time 
there was no empyema cavity remaining. 

For many weeks the patient was most unco-operative 
and refused food through the gastrostomy on many occa 
sions with the result that he failed to gain in weight and 
strength. Finally in October, 1939, he began to show a 
renewed interest in life and from that time on has gained 
25 pounds and looks now very well. 

At first the intratrachea] tube with balloon attachment 
was used in the esophageal fistula. Later on a mushroom 
catheter cut off as in Figure 12 was used. This caused an 
area of skin slough and had to be discontinued for several 
weeks, all feedings being taken through the gastrostomy 
opening. 

In November, 1939, an antethoracic skin tube was begun 
to join the esophageal fistula with the gastrostomy. This 
is being done in stages and is nearly complete. Its com 
pletion was delayed by the necrosis due to the mushroom 
catheter and to the appearance of a nodule about 1.5 centi 
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meters in diameter in the subcutaneous tissue about 1 
centimeter proximal to the mouth of the esophageal stoma. 
This was felt to be carcinoma and proved so on biopsy, 
so in March, 1940 (10 months after operation) the lower 2 
inches of the upper stump of esophagus were resected and 
the stoma moved upward for that distance. One other 
small subcutaneous nodule was removed along with the 
resected portion of the esophagus. It is hoped that the 
skin tube can be completed within the next 6 weeks. 

The small empyema which occurred did not 
appear until 10 days after operation and may have 
resulted from leaving the drainage catheter in 
the thorax too long after operation. Cultures of 
the aspirated fluid did not show any organisms 
for the first week after operation. All the wounds 
healed per primam. 

The occurrence of the two small nodules of 
carcinoma in the subcutaneous tissue near the 
stoma in the second interspace 1o months after 
operation was most probably due to implants of 
carcinoma which occurred when the esophagus 
with the tumor attached was pulled through the 
subcutaneous tunnel. In the future it is planned 
to resect the tumor bearing area with a good 
margin before the esophageal stump is pulled 
through the subcutaneous tunnel. 

By making a wide opening in the diaphragm 
a small involved gland was removed from the 
lesser curvature and also a good inversion of the 
lower esophageal stump with the stomach could 
be attained without soiling, due to the purse- 
string suture having been placed well down on 
the stomach. 

A frequent site of glandular metastasis in car- 
cinoma of the esophagus is the glands along the 
lesser curvature of the stomach close to the 
esophageal hiatus. These glands may be palpable 
at the time the preliminary gastrostomy is done 
but if they are not fixed their presence should not 
be a contra-indication to the resection of the 
esophagus. Their removal, however, if this is 
feasible, is essential to the cure of the carcinoma 
of the esophagus. The resection of these glands 
by the transabdominal route through which the 
gastrostomy is done is very difficult and well-nigh 
impossible. However, one has ready access to 
them through the diaphragm at the time the 
transthoracic resection of the esophagus is being 
done. We have had this experience in 2 cases in 
which esophagogastrostomy has been done for 
cancer of the lower esophagus. It would seem 
logical, therefore, that one should open the dia- 
phragm widely at the time the Torek resection is 
being done, free the lower esophagus and cardia, 
and remove any glands which are present along 
the lesser curvature. This opening of the dia- 
phragm to obtain this exposure gives one an op- 





MM aeel - 


Fig. 12. The end of a mushroom catheter has been cut 
off and the folded catheter introduced into the esophageal 
stoma. The end of the catheter then unfolds itself and 
gives a snugly fitting tube. 


portunity to place the pursestring suture, through 
which the lower stump of the esophagus is in- 
verted, into the firm stomach wall, where it holds 
much better than if placed in the more friable 
tissue at the junction of stomach and esophagus. 
Failure to place this pursestring suture in firm 
stomach wall resulted in its tearing out in our 
Case 1 and in soiling which was responsible for the 
subsequent empyema. 

In both cases reported here Torek’s original 
technique was used in dealing with the upper 
stump of the esophagus. He freed the esophagus 
up to the root of the neck from within the thorax 
and then made a short incision to the left of the 
suprasternal notch, through which he pulled the 
esophageal stump. This procedure seems prefer- 
able to making an anatomical dissection of the 
esophagus in the neck through a cervical incision 
for it is less time consuming and what is more im- 
portant, it does not interfere so much with the 
blood supply to the freed esophagus. The blood 
supply to the upper end of the esophagus was 
excellent in both of our cases, and healing without 
infection took place rapidly between the skin and 
the esophageal mucous membrane. 
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The management of the esophageal fistula 
which results from the open end of the remaining 
esophagus may be very troublesome. The chief 
difficulty which has been encountered in the 2 
cases herewith reported has been leakage of saliva 
and food around the tube which has been placed 
in the open end of the esophagus and by which 
this open end is joined to the gastrostomy open- 
ing. This leakage is especially liable to occur in 
the first few weeks after operation, for at this 
time there is little contracture of the tissues sur- 
rounding the fistulous opening, and as a result 
there is no constriction present which will hold a 
tube and prevent leakage. It is well known that 
as soon as the patients begin to swallow saliva 
they begin to improve and gain in weight. Con- 
sequently any means which will promote the 
early swallowing of food and saliva without leak- 
age is very helpful in the postoperative care. 
With this in mind we have introduced an intra- 
tracheal catheter with a balloon attachment into 
the esophageal fistula and gently inflated the 
balloon (Figs. 10 and 11). This gives a snugly 
fitting indwelling tube about which there is little 
leakage and which may be left in place for many 
hours without the danger of pressure necrosis. 
The disadvantage of the balloons is that they are 
rather delicate, soon wear out, and are expensive 
to replace. We have attempted to have sturdier 
ones made, but thus far have been unsuccessful, 
largely through lack of interest of the manu- 
facturers. Later in the patient’s convalescence 
when scarring and contraction of the mouth of the 
fistula have occurred we have used a mushroom 
catheter, cut off as shown in Figure 12. This 
works very well, but it must be changed and the 
skin watched for pressure necrosis which occurred 
in one of our cases, due to the introduction of too 
large a mushroom. 

The Torek operation combined with the re- 
moval of the lymph glands along the lesser curva- 
ture appears to be the procedure by which the 


carcinoma of the esophagus can be most com 
pletely and thoroughly removed. A wide margii 
can be given to the tumor and local recurrenc: 
should not occur. It would seem to be the opera 
tion of choice for tumors of the intrathoraci: 
esophagus, occurring anywhere from just within 
the thorax down to the lower one-third. For the 
cancers of the lower one-third of the esophagus « 
resection of the growth and the performance oi 
an esophagogastrostomy is most ideal. The dan 
ger of the esophagogastrostomy, however, is that 
one may be so anxious to perform it that an in- 
sufficient length of esophagus is resected and 
local recurrence will take place. Unless a satis- 
factory margin can be given the growth, i.e. at 
least an inch and a half above the upper limits of 
the tumor, it is safer to abandon the idea of an 
esophagogastrostomy and perform the Torek 
operation. Although the stomach can be mobi- 
lized and brought high up into the thorax, the 
technical difficulties of performing the anastomo- 
sis beneath the aortic arch are so great as to pre- 
clude its performance. 


SUMMARY 


1. Two cases of carcinoma of the middle third 
of the esophagus treated by resection according 
to Torek’s method are reported. 

2. A wide incision through the diaphragm in 
order to remove involved glands along the lesser 
curvature and to permit a satisfactory inversion 
of the distal stump of the esophagus into the 
stomach is advocated. 

3. A method of dealing with the esophageal 
fistula is given. 

4. For the complete removal of the majority 
of carcinomas of the thoracic esophagus, the 
Torek procedure is the most satisfactory. Esopha- 
gogastrostomy finds its greatest field of useful- 
ness in the treatment of carcinoma of the cardiac 
end of the stomach or of carcinoma in the termi- 
nal esophagus. 
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A HEAD INJURY SURVEY 


HANS V. BRIESEN, M.D., Los Angeles, California 


HE case records of patients admitted to 

the Los Angeles County Hospital with 

a head injury problem during the 6 

years from July, 1928, to July, 1934, 
have been reviewed. The important points from 
the consequent statistical tables are here pre- 
sented as a gross summary. More detailed ac- 
counts of individual cases and groups of cases 
have been and will be used in other papers. 

There were 5,912 cases. Major cases, 1,969, 
or 33.3 per cent, comprise all those with definite 
cerebral damage with or without skull fracture, 
all cases with skull fracture, and all cases which 
developed complications. Minor cases, 3,943, or 
66.6 per cent, were those with little evidence of 
brain injury and no skull fracture. Of the major 
cases 546, or 9.2 per cent of the total, 27.7 per 
cent of the majors, were so classified because of 
skull fracture only, as there was no apparent 
serious brain injury. These and the minor cases, 
totaling 4,489, or 75.8 per cent, required only bed 
rest and general care. The 1,423 remaining, or 
24.2 per cent, are those in which a brain injury 
was evident, or which developed complications 
or required operation. 

The fact that 75.8 per cent of all head injury 
patients recover without special treatment gives 
a false sense of security, tending to throw the 
other 24.2 per cent into a class of cases in which 
the results, either death or disability, are ac- 
cepted as a matter of course, and therefore a num- 
ber of cases in the smaller group which might be 
saved are overlooked. 

Deaths. There were 445 deaths, 7.5 per cent 
of the total and 22.6 per cent of the majors. 

Age. The average age for the major cases was 
33-13 years; for the minors 33.5 years. Age has 
been charted against all injuries and all deaths. 
By comparing the two charts in Figure 1 the num- 
ber of deaths for each age can be seen. The high- 
est number of deaths—22—for an age is seen at 
50 years. The injury chart shows 1o1 cases at 
that age, thus a 21.5 per cent death rate. At 
age 21 there are 6 deaths in 149 cases, a 4 per 
cent rate for that age. Ratio of death is thus 
shown for each age. 

_ Manner of injury. Figure 2 shows manner of 
injury and the etiological factors related to age. 


‘ Neurosurgical Service, Los Angeles Orthopedic Hospital and 
Good Hope Hospital Association Clinic. 
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In this chart each co-ordinate in the horizontal 
line represents one year. The height of the column 
in each instance represents the number of cases 
in that age. The co-ordinates left unfilled, which 
show themselves as indentations from the base 
line, are the number of each age recorded as suffer- 
ing from acute alcoholism. In “auto-pedestrian”’ 
and in “falls” one finds the result of the careless- 
ness of immaturity and that of old age. In “as- 
saults” and ‘‘auto-collisions” one finds the result 
of the carelessness of vitality. Attention is called 
to the pairing of these chartings. 

The total number of automobile accidents was 
3,604 or 61 per cent of all cases. Falls accounted 
for 940, or 15.92 per cent; assaults, 687, or 11.63 
per cent; miscellaneous causes, 242 or 4.1 per 
cent; motorcycle accidents, 110 or 1.86 per cent; 
and in 323 cases, or 5.4 per cent, there was no 
history. 

Manner of injury and death. The death rate of 
“auto-pedestrian” was g.1 per cent and “falls’’ 
9.5 per cent. These were high compared with a 
6.3 per cent rate for auto collisions. Auto-pedes- 
trian and fall injuries occur more frequently 
among the aged and the immature, and the aged 
especially, when injured, are less likely to re- 
cover. Also, the mechanism of brain injury in a 
fall or auto-pedestrian accident has a greater 
component of the ‘head-movement-suddenly- 
stopped” factor (5). 

Hospital days. The average hospital stay for 
all cases was 13 days: for major cases, 16 days, 
and for minor cases, 11.4 days. The longest stay 
among the major cases was 289 days (complica- 
tions): the shortest 1 day (death). In the minor 
cases the longest stay was 270 days (other in- 
juries): the shortest 1 day (patients who left 
without consent or transferred to other hos- 
pitals). 

Many of the patients left of their own accord 
after signing a release of responsibility, and com- 
plete follow-ups were not obtained. To be per- 
fectly safe in any head injury case, even without 
apparent serious brain damage, a 14 day bed 
rest period should be required. The averages 
found are the desirable basic requirements in 
treatment (14, 24). 

Hospital days and infection. There were 20 
cases of scalp infection and 6 of these had osteo- 
myelitis. The average of hospital days for these 
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Fig. 1. Comparison of number of injuries and deaths for 
each age. 
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infections was 49. The structure of the scalp is 
such that the wounds most often appear as lacera- 
tions which, when sutured, should heal per pri- 
mam. However, scalp bleeding is so severe that 
suturing is often done without adequate cleansing 
underneath. Several cases of scalp infection 
when reopened for examination or elevation of 
a depressed skull fracture showed hair and foreign 
substances which were exposed only when the 
original laceration was enlarged. These cases 
caused our longest periods of hospitalization. 
Hospital days and death. Of the deaths 51.7 
per cent occurred on the first day; 79 per cent had 
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occurred by the fifth day; 90.4 per cent by the 
eleventh day. It is strongly felt that movement 
reduces the chances of recovery (6, 13), as do 
also extensive emergency repairs. A number of 
cases were found in which the condition might not 
have become so serious had the patients been 
kept absolutely quiet after the accident, and 
movement to both emergency station and general 
hospital delayed. A high percentage of first day 
deaths is undoubtedly caused by the original 
injury, but the reactions to the injury are prob- 
ably responsible for an equally high number and 
these reactions are increased by movement, ad- 
ministration of fluids, and surgical procedures. 

Unconsciousness. There were 2,979 patients 
unconscious, or 50.3 per cent of 5912. Of these 
1,040 were major cases or 52.9 per cent of 1969. 
In a large number of cases the duration of un- 
consciousness was not stated, “short” and “long” 
being as nearly accurate as circumstances allowed. 
Unconsciousness carried a death rate of 28.5 per 
cent: “‘time not stated,” 45 per cent: “short 
time” 3.9 per cent: “long time’ 50 per cent: 
“intervals” 71 per cent. Under unconsciousness 
of one day the death rate was 79.8 per cent. These 
deaths undoubtedly include all of the cases in 
which death occurred on the first day. The fig- 
ures concerning minutes and hours are too com- 
plicated for this gross summary. 

In the semiconscious cases the death rate was 
17.8 per cent as compared with a rate of 28.5 for 
unconscious patients. In “time not stated’’ there 
is a 20.6 per cent death rate as compared to a 45 
per cent rate for unconscious patients. The few 
labeled “short” among the semiconscious carried 
no death rate as compared with a 3.9 per cent 
rate for ‘‘short’”’ unconscious patients. 

The combined unconscious and semiconscious 
data indicated that an unconscious patient who 
awakens to a rational state has a much better 
chance for recovery than one who awakens to 
semiconsciousness. 

Unconsciousness is believed to indicate the 
severity of the injury in direct ratio to its time; 
that is, a long period of unconsciousness a very 
severe injury, and vice versa. The following facts 
question this general belief. One patient (auto- 
mobile collision) walked into the emergency sta- 
tion, became unconscious several hours later, 
and died the next day from a severe contusion and 
laceration of the brain. Another patient, after a 
very mild injury, became unconscious on the 
third day from a large extradural hematoma. 
There were 8 major cases recorded as not having 
been unconscious, and these indicate that the 
state of consciousness upon the first examination 
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is not a good criterion of the extent of injury. 
Short periods of unconsciousness or no uncon- 
sciousness do not warrant relaxation of vigilance. 

Objective evidence. Some form of external abra- 
sion, laceration, or contusion was present in 5,415, 
or 91.6 per cent, there being 497, or 8.4 per cent 
without external signs. Of the major cases 147, 
or 7.4 per cent, showed no external evidence of 
injury, while among the minors 350, or 8.9 per 
cent, were without objective signs. 

Although the absence of objective evidence of 
injury is very low, nevertheless it must be taken 
into consideration that 7.4 per cent of the seri- 
ously hurt head injury patients will show no 
external evidence of injury. When confronted 
with an unconscious patient with no history, pos- 
sibly a person who has been drinking, this is im- 
portant. At least one such patient in this series 
died, a head injury not having been suspected as 
it was completely masked by no external evidence 
and superimposed alcoholism. There are, per- 
haps, more such cases than we realize (1). 

When ecchymosis of the eyelids is present, 
especially without local injury at that point, there 
is always a question of basal skull fracture. This 
is also true with blood from the nose, blood from 
the ear, blood from the mouth, and spinal fluid 
from ear, nose, or mouth, and ecchymosis of the 
mastoid regions. Spinal fluid from ear and nose 
was the only external evidence confined to the 
major cases. All of the other significant external 
evidences were present in minor as well as major 
cases, but the percentages in the major cases were 
greater. As examples, blood from ear, majors, 
20.6 per cent; minor, 5 per cent; blood from nose, 
majors, 18.3 per cent; minors, 7.5 per cent; 
ecchymosis of eyes, majors, 31.5 per cent; minors, 
17.5 per cent. 

Subjective evidence. Patients with subjective 
evidence totaled 1,662, or 28.1 per cent. The per- 
centage of recorded subjective evidence in both 
major, 568 cases or 28.7 per cent, and minor 
cases, 1,094 or 27.8 per cent, was approximately 
the same, indicating that subjective evidence 
must be very carefully evaluated before it is 
given consideration in estimating the degree of 
injury. 

Roentgen-ray examination. Roentgen-ray ex- 
amination was made on 5,136 patients, or 86.9 per 
cent. In 14.1 per cent of the major cases and 12.6 
per cent of the minor cases no such examination 
was made. Death prevented such examination in 
208 of the major cases; in 46 cases no reason was 
given, the conclusion being that these patients 
were not co-operative; 18 were transferred to 
other hospitals; 2 were demented; 4 had a ques- 


tion mark on the record. The 476 minor cases not 
subjected to x-ray examination, and 21 without 
reports, were undoubtedly patients whose condi- 
tion was satisfactory and recovery rapid. 

Skull fracture. There were 1,362 proved skull 
fractures in 1,969 major cases, a 69.2 per cent 
proved skull fracture incidence in severely injured 
patients. Of these 1,362 cases, 1,071 were proved 
by x-ray and 291 confirmed at postmortem ex- 
amination or at operation. There were 289 major 
cases in which there was no skull fracture upon 
roentgen-ray examination, and skull fracture was 
not diagnosed by clinical evidence. In addition 
to this there were 314 cases in which basal skull 
fracture was diagnosed but not proved. Proved 
at autopsy, proved by x-ray, not proved but diag- 
nosed clinically gave a total skull abnormality in 
1,680, or 28.5 per cent of the total and 85.2 per 
cent of the majors. No skull abnormality was 
present in 4,232, or 71.1 per cent, of the total, and 
in 289, or 14.7 per cent, of the majors. 

Considerable separation in the continuity of 
the skull can take place with injury which may 
resolve itself so completely that it cannot be 
demonstrated by roentgen-ray. This was illus- 
trated by ro cases of vault fracture and 28 cases 
of base and vault fracture which were not seen 
in the roentgenograms but were proved at au- 
topsy. A basal skull fracture without x-ray evi- 
dence is not unusual. There were g2 other cases 
upon which roentgenograms were taken and skull 
fractures not seen, in which basal skull fracture 
was proved at postmortem examination. These 
facts show that a negative skull set of films does not 
exclude fracture. 

Skull fracture of itself is not a cause of death 
(2, 5, 10, 32). It is the hemorrhage, contusion, 
and concussion accompanying the trauma which 
has caused the skull fracture and the consequent 
reactions to this injury that are responsible for 
death. This is dependent upon the mechanism 
of injury (5). As an example, one of the patients 
in this series was brought to the hospital with a 
very severe basal and vault fracture after having 
a piano fall upon his head. The patient made an 
uneventful recovery and the case was analogous 
to the cracking of an eggshell without injury to 
the contents. The 546 patients with skull frac- 
ture only, and recovering without special treat- 
ment were cases which illustrate such conditions. 
If skull fracture is present the probability is that 
the brain injury is more severe. However, this 
is by no means a rule. 

Eye abnormalities. There were 512 patients 
with eye abnormalities, or 8.66 per cent. Of these 
361, or 18.35 per cent, were major cases and 151, 
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or 3.83 per cent, were minor cases. Inequality of 
the pupil was the most frequent finding. In di- 
agnosis of massive hemorrhage a dilated pupil is 
of great value. However, its absence does not 
rule out massive hemorrhage (2, 9, 10, 15, 32). 
Pressure discs with acute head injuries are sel- 
dom found. The absence of pressure discs does 
not exclude massive hemorrhage. There was one 
case in this series with unilateral blindness which 
was relieved by release of pressure by spinal punc- 
ture. Incidences of nystagmus, deviation, ptosis, 
fixation, were few. 

All eye signs are of the greatest importance and 
occasionally are very difficult to explain, as they 
may be evidences of destruction or irritation of 
nervous tissue, or pressure. It should be re- 
membered that more than one explanation of an 
abnormal eye finding can be given, and that to 
estimate the localization and character of a lesion 
all of the possible explanations must be considered. 

Reflexes. Patients with abnormalities num- 
bered 513, or 8.67 per cent. Of these 367, or 
18.65 per cent, were major cases, and 146, or 3.7 
per cent were minor cases. Reflex findings depend 
upon the time after the injury at which the ex- 
amination is made. During the period of shock 
the severity of the brain injury is difficult to di- 
agnose. Often there is a physiological ablation 
of cortical influence, and there may be a complete 
absence of reflexes or no change whatever. As 
shock passes away and the brain adjusts itself 
to the injury, reflexes return and paralyses mani- 
fest themselves and may run the course of spas- 
ticity to flaccidity, or vice versa. 

In several cases notes by one observer showed 
reflex changes and by another showed a dis- 
crepancy in the findings. Reflexes alter as the 
pathological condition progresses or regresses, and 
these discrepancies were due to this. The various 
reflex findings may be present in both major and 
minor cases, but in cases of severe injury the per- 
centage is much higher. Reflex changes and eye 
changes run about the same percentage and are 
approximately paralleled by the number of patho- 
logical plantar responses. Incidences of spasticity, 
paralysis, clonus, convulsions, were small in com- 
parison. Stiff neck was present in 360 cases, and 
245 of these were from the major case group. 
Excluding the meningitis cases, these were pre- 
sumed to be due to subarachnoid bleeding. 

There were 24 cases of peripheral facial palsy, 
an incidence of 0.4 per cent of the total, 5,912; 
1.2 per cent of the majors, 1,969. The time of 
onset was from 1 to 7 days after the injury. 
The later onsets were probably due to edema of 
the facial nerve, the earlier ones to basal skull 


fracture with injury to the nerve. Complete fol- 
low-up records on these cases were not present. 
However, all were recorded upon subsequent 
entries as recovered. Some of the recoveries took 
place before discharge. One patient with periph- 
eral palsy died of meningitis. 

Pulse. A careful watch of the pulse rate is one 
of the most important procedures in the care of 
cerebral injury. Many slow pulses would be 
caught in a 15 minute pulse charting that are 
overlooked in a 4-hour charting. Slow pulse rates 
indicate attempt at compensation to pressure 
from edema, or massive hemorrhage. The pulse 
of shock is rapid and weak; the pulse of edema is 
slow and full; the pulse of medullary compression 
or decompensation variable, changing from fast, 
weak, and irregular to slow, strong, and regular. 
These changes may occur within a few minutes. 

With compensation taking place the majority 
of patients ran a slow pulse for their age. The 
relation between age and pulse rate must be con- 
sidered with children especially, as a compara- 
tively slow pulse for infancy might be a rapid one 
for maturity. With general decompensation to 
pressure or the complications of infection a rise 
in the pulse rate took place. In one case, during 
fluid restriction regimen, the rapid pulse rate of 
toxic dehydration simulated the rapid pulse rate 
of pressure decompensation. One other form of 
slow pulse rate that should not be confused with 
edema is that caused by sedatives. 

Respiration. Respiration is rapid during shock 
and slow during periods of edema. It varies in 
direct relation to the pulse rate, and for the same 
reasons. In this series Cheyne-Stokes respiration 
was found in others as well as in terminal cases. 
It is usually considered as a sign of medullary 
compression and is a warning of cerebral decom- 
pensation. However, it may be present with de- 
hydration. The effects of sedatives can give an 
alarming picture, with Cheyne-Stokes respiration 
and a slow pulse. A careful watch of the respira- 
tion is concomitant and ranks equally in impor- 
tance with the careful watch of the pulse. 

Blood pressure. Just as the pulse was usually 
slow for the age with a compensating brain, the 
blood pressure was usually slightly elevated. 
There were many cases in which a slow pulse in- 
dicated edema, in which the blood pressure seemed 
normal, and there were other cases with a rapid 
pulse due to dehydration with no apparent altera- 
tion in the blood pressure. The diastolic pressure 
in some cases was very low. During decompensa- 
tion the blood pressure rises until the break pre- 
ceding death. In the majority of cases the con- 
stancy of the blood pressure was remarkable. 
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Temperature. There was a mild rise in tem- 
perature in almost every case after the subnormal 
temperature of shock had ceased. In children the 
rise was marked. In fatal cases the temperature 
rose with decompensation, and the patients ap- 
proached death with hyperthermia, in some cases 
the temperature ranging as high as 108 degrees. 
As a patient recovered the slightly raised tem- 
perature returned to normal. However, it also 
returned to normal in some cases which did not 
recover but in which the compensation for the 
time being was excellent. In one case a pressure 
temperature due to subdural hematoma was mis- 
taken for that of bronchopneumonia, and it is 
obvious that this temperature rise was an early 
decompensation indication, with hypostatic pneu- 
monia developing. Temperature may be altered 
upward by intensive dehydration; by transfusion 
reactions; by injury to the temperature-regulating 
centers; and, secondarily, by pressure. 

It is quite natural to regard definite objective 
evidences such as external injuries, roentgen-ray 
findings, state of consciousness, as the most im- 
portant factors in diagnosis. The external mani- 
festations of physiological changes within indicate 
what is happening to a brain which we cannot 
examine. Therefore, changes in the reflexes, 
temperature, pulse, respiration, and blood pres- 
sure are our most important aids (4, 35). 


TREATMENT 


In the treatment of acute head injuries several 
definite principles are recognized: absolute and 
prolonged rest; control of intracranial pressure; 
maintenance of tissue nourishment, both general 
and local. These purposes are accomplished by 
sedatives, non-interference, dehydration, lumbar 
puncture, intravenous hypertonic solutions, tube 
feedings, surgery. Each case is a law unto itself 
and may need one or all of these procedures (6, 
13, 16, 17, 23, 26, 28, 29). 

Medication. Intravenous glucose, 50 per cent, 
was the most common form of medication. It 
was administered in a total of 858 cases, or 14.5 
per cent. It was used in 581, or 29.5 per cent, of 
the major cases. Hypertonic injections, intra- 
venous!y, have been used for some years and their 
use has been defended by physiological research 
and by successes in treatment in various locales 
(3, 6, 7, 12, 13, 16, 17, 23, 26, 28, 29, 33). Faith 
in this method of reducing increased intracranial 
pressure is at present waning. 

Thirty-three patients showed sugar in the urine. 
The question arose whether or not this was due 
to the administration of glucose or to an upset in 
the sugar metabolism due to a blow on the head. 


A generalized concussion can cause a change in 
the sugar metabolism and a discharge of sugar 
into the urine. 

Glucose in normal saline solution, intraven- 
ously, was used infrequently. Restriction of fluids 
was used in a very small number of cases. There 
were 113 patients who received normal salt in- 
travenously. The administration of fluids in 
head injury cases is a matter of controversy (8, 
11), and there is a difference of opinion among 
authorities. 

Many patients received morphine at the emer- 
gency station. With the logical arguments against 
it and the general feeling of neurosurgeons that 
morphine is dangerous, it should not be used (3). 
Urotropine was administered intravenously for 
suspected meningitis. One patient with menin- 
gitis recovered and the recovery was attributed 
to this treatment. Sulfanilamide, and its asso- 
ciated compounds, is now used. Various other 
forms of medication were used for sedation, stimu- 
lation, and dehydration, and the percentages were 
small. The treatment in this series was of a con- 
servative nature and depended in a great part 
upon non-interference and rest. These should be 
the basic requirements (6) 

Spinal puncture. Spinal puncture embraces 
both treatment and diagnosis. A total of 832 pa- 
tients received this treatment, 14.1 per cent: 613 
of these or 31.1 per cent were major and 221 or 
5-6 per cent were minor cases. There were cases of 
recovery and of death with almost every combi- 
nation of pressure and appearance. For instance, 
normal pressure, normal appearance, 167 cases, 
with a major death rate of 13.2 per cent; normal 
pressure, bloody, 117 cases, death rate 31.7 per 
cent; low pressure, bloody, 19 cases, death rate 
40.7 per cent; high pressure, yellow, 29 cases, 
death rate 33 per cent. Of the cases with spinal 
fluid of high pressure, normal appearance the ma- 
jority were in the minor group, there being only 
3 deaths in the major group. With a pressure 
above 300 millimeters and normal appearance the 
majority of cases fell into the major group and 
the death rate was greatly increased. Among 
those with high pressure and changed appearance, 
the death rate was high. However, there was one 
case with a pressure of 500 millimeters and bloody 
fluid and the patient recovered. 

Many patients receiving spinal punctures died. 
This does not mean that spinal punctures are 
contra-indicated but merely that spinal puncture 
i; more likely to be done upon a patient whose 
condition is serious and who may die. Spinal 
drainage for treatment was carried out with suc- 
cess in several cases. It is a very effective method 
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of reducing increased intracranial pressure where 
there is no block in the ventricular system (18-22, 
34). 

Three incidents were recorded to which special 
attention is called: that of the blood pressure fall- 
ing after spinal puncture: that of the regaining 
of consciousness after spinal puncture; and that 
of the pressure being high and falling after ad- 
ministration of intravenous glucose. These are 
all of importance. They show the pressure reduc- 
tion after spinal puncture, and the third, espe- 
cially, shows that a spinal fluid reading shortly 
after the injection of intravenous glucose is of 
little value in estimating the pressure in the brain. 

Treatment with spinal puncture, hypertonic 
solution, and restriction of fluids may be greatly 
overdone (20-22). Hypertonic dextrose solution 
routinely administered without depletion of gen- 
eral bodily fluids causes increased edema and may 
cause death. Under a fluid restriction regimen, 
a patient can die from toxic dehydration, and in 
the use of any of these procedures for the reduc- 
tion of increased intracranial pressure very careful 
watch of the reactions must be provided in order 
to avert the complications of the treatment as 
well as to judge its efficacy. 

Operations. A total of 195 was carried out, 
3.3 per cent, of 5912; 9.9 per cent of major cases, 
1,909. 

The value of operative interference in head 
injury recovery has often been questioned. It 
has as its purpose 2 things: the removal of massive 
hemorrhage, and the reduction of pressure by 
drainage of fluid (9, 15, 25, 31). In keeping with 
the general conservative management of this type 
of case the number of operations in this series was 
small. Elevations of depressed fragments, 103, 
comprised 52.8 per cent of the operations, with 
an 8.7 per cent death rate; subtemporal decom- 
pressions, 50 cases or 25.6 per cent, with a death 
rate of 36 per cent: extradural hematoma, 9 
cases, or 4.6 per cent, with a death rate of 77.8 
per cent; subdural hematomas, 18 cases, or 9.2 
per cent, with a death rate of 22.2 per cent. In 
15 cases, or 13 per cent of the operations, there 
was found massive fluid collection which was not 
diagnosed before operation. Only one patient 
died, a death rate of 6.6 per cent. Simple trephin- 
ing of the skull was not done in these cases, a 
complete decompression operation having been 
performed once the patient was in the operating 
room. The use of subtemporal decompression 
has greatly decreased, trephining taking its place. 
The size of the area to be exposed in decompres- 
sion is exceedingly small compared to the size of 
the area of the entire brain, and when the opera- 
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tion is successful it is because of the release of 
fluid from the subdural and subarachnoid spaces, 
and this can be accomplished through a trephine 
opening (9, 15, 25, 31). In cases with increased 
intracranial pressure a trephine opening, with re- 
lease of subdural fluid, or decompression by means 
of ventricular drainage is a less hazardous pro- 
cedure than even spinal puncture. 

In one of the cases of extradural hematoma the 
clinical picture was classical, and bilateral sub- 
temporal decompression, performed in a routine 
manner, failed to disclose the hematoma. At au- 
topsy the large extradural hematoma which had 
been diagnosed was found 1 centimeter anterior 
to the site of operation. Exploration with mul- 
tiple trephines would have located this hema- 
toma (15). 

COMPLICATIONS 

The incidence of complications was taken from 
the postmortem records and percentages were 
figured only against each condition, as there was 
often more than one of these conditions in a single 
case. 

Edema. It is assumed that a certain degree of 
edema takes place in every case and it is the factor 
in head injury work to which the treatment is 
most often directéd. At autopsy, however, only 
53 cases, or 2.6 per cent of the majors and 0.9 
per cent of the total, showed this complication 
alone. No cases with other complications were 
without it. 

Diffuse hemorrhage, contusion, laceration. The 
highest other complication was diffuse subdural 
hemorrhage, 213 cases, or 3.6 per cent of the 
total, 10.8 per cent of the major cases. Next 
highest was contusion, 103 cases, or 1.7 per cent 
of total, 5.2 per cent of the major cases. Con- 
tusions and lacerations of the brain, and sub- 
arachnoid hemorrhage were diagnosed in a num- 
ber of patients who recovered and there was no 
proof that such complications were present. There 
were 9 patients with a history of old head injuries 
and 6 of these died, the presence of the previous 
injury being found at postmortem examination. 
There are also records of contusions shown at 
autopsy in patients who died of other causes. 
Thus the figures for most of these complications 
may be small compared to the number of these 
conditions that actually do exist and are not 
known accurately because of the recovery of the 
patient. Contusions and lacerations, if not in 
vital areas, need not cause the death of the pa- 
tient, as we know that large portions of the brain 
may be destroyed without death. 

Petechial hemorrhages, a very important com- 
plication, have unfortunately been omitted in the 
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numerical summary. They are frequent about 
contusions and lacerations, and in_ localized 
areas (5). Two reasons for their presence are 
possible: original injury; and capillary blocking 
in an area of most intense edema. The latter 
hypothesis is favored by me and is logically sup- 
ported by the reactions which take place in injury. 

Massive hemorrhage and fluid collections. There 
were 46 cases of massive subdural hemorrhage, 
or .75 per cent of the total, 2.3 per cent of the 
major cases. Fourteen of these recovered after 
surgery, thus leaving 32 deaths in which the re- 
sult was due to the severity of the original injury, 
or in which the clinical evidence was not sufficient 
to warrant surgery. There were at least 10 pa- 
tients who had been in the hospital more than 5 
days—one of them as long as 60 days—in which 
there was shown at postmortem examination 
massive subdural hemorrhage. This fact makes 
it logical to suppose that had the space-occupying 
hemorrhage been discovered and released these 
patients might have recovered. 

There were 38 patients, or .64: per cent of the 
total, 1.9 per cent of the major cases, with massive 
extradural hemorrhage, with 36 deaths. Of the 
patients who died 4 were in the hospital over 5 
days, the longest stay being 9 days. The same 
conclusions were arrived at regarding massive 
extradural as massive subdural hemorrhage. Both 
extradural and subdural hematoma are of a rapid 
nature as regards mortality. They were often 
present in this series without the so called classic 
signs (2, 10, 32). 

Subdural fluid collections numbered 23, or .39 
per cent of the total, 1.2 per cent of the major 
cases. Eight were found at autopsy, 15 at surgery. 

Infection. The incidence of otitis media was 
19 cases, or .32 per cent of the total, 0.95 per cent 
of the major cases. Among the otitis media cases 
there were 2 deaths from meningitis, 1 on the 
eighth and 1 on the forty-third day. Five of these 
cases, including one of the deaths, were further 
complicated by mastoiditis. Otitis media as a 
complication of head injury was much more fre- 
quent in children, there being 12 patients under 
the age of 13. Seven other patients were adults, 
the oldest being 46, the youngest 17. 

There were 33 meningitis cases, or .55 per cent 
of the total, 1.6 per cent of the major cases. One 
patient recovered. Five died on the first hospital 
day. These deaths were mostly in young pa- 
tients, aged 114, 7, 14, 19, and only 1 occurred in 
an adult, 50. Two died upon the third day, 2 
upon the fourth, 4 upon the fifth, 2 upon the sixth, 
1 upon the seventh, 4 upon the eighth day, 1 each 
of 11 patients on later days up to the forty- 


seventh, and 1 on the two-hundred-and-fortieth 
day. The onsets of meningitis were equally 
varied. The danger from meningitis is felt to be 
present after basal skull fracture for the time of 
6 months, but it usually appears within 60 days. 

One patient with a lung abscess developed a 
subdural abscess and it is felt that the head injury 
effected this complication of the lung abscess. 
There were 2 other cases of subdural abscess and 
2 cases of brain abscess. 

Thirty-six cases were complicated by pneu- 
monia, and in the majority of these it was re- 
corded as hypostatic; 1 was lobar and 9g were re- 
corded as bronchopneumonia. 

Six of the patients who remained in the hos- 
pital for a long time developed bed sores. Five 
of these died. 

Miscellaneous. Any debilitating disease, such 
as tuberculosis or diabetes was noted to cause 
what ordinarily would have been a minor case to 
become a major one. Three patients who had 
tuberculosis died of minor head injuries. Others 
who died had angina pectoris, kidney disease, 
diabetes. 

There were 109 cases in which the age of the 
patient was considered a factor in the death, and 
among these aged patients it was somewhat sur- 
prising to discover that 15 had massive subdural 
hemorrhage. This was an important finding, as 
an aged patient is often thought to be apoplectic, 
even though the history of injury is definite, and 
because of this he is seldom considered a proper 
subject for surgical treatment. Notes have been 
made that several of these aged patients might 
possibly have been saved by discovery and re- 
moval of the massive hemorrhage. Advanced age 
and head injury, regardless how minor, is a com- 
bination which always throws a case into the 
major group. 

There were 2 patients with internal hydro- 
cephalus resulting from the injury who died after 
a long period in the hospital. There were also 
2 with pneumoventricle, 1 of whom died of men- 
ingitis. There were 3 cases that were probably 
complicated by the length of the emergency re- 
pair anesthetic. Anesthesia in itself increases 
edema of the brain, and with a brain that is at 
least potentially edematous it may assist in a 
reaction that will be fatal. 

There were g cases of pre-injury psychosis, 
and this was partially responsible for the injury. 
There were 11 cases of pre-injury epilepsy and in 
these the epilepsy was a factor in the injury. Four 
of these patients died because of the head injury 
and a majority had epilepsy due to a previous 
head injury. 
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BRIESEN: HEAD 


RESULTS 


Of the total number of cases there was a 92.5 
per cent recovery and a 7.5 per cent death rate; 
of the majors a 77.4 per cent recovery and a 22.6 
per cent death rate. Of the recoveries, and from 
the major cases, there were 71 known post- 
traumatic mental disturbances (27, 30), and 2 
known posttraumatic epilepsies. Many of these 
patients were originally discharged from the hos- 
pital as minor cases with recovery, but have been 
classified here among the major cases because of 
the sequele. 

The follow-ups in this series are not good and 
these results are merely stated as being known, 
but may actually be very much higher in dis- 
ability. 

CONCLUSIONS 

It is easy after a death has occurred and the 
pathological condition has been examined to say 
that had we been alert this life or that might 
possibly have been saved. However, it is difficult 
before death to make the decision and in many 
cases it can only be made upon probability. The 
largest number of patients died upon the first 
day and these undoubtedly were cases to which 
the classification of hopeless might be applied, 
that is, no matter what was done the outcome 
would be fatal. As has been mentioned earlier 
the danger lies in assuming that patients either 
recover or do not recover, and the throwing of 24 
per cent of the total—the problem cases—into the 
hopeless class. Proper emergency and subsequent 
treatment will save more of these seriously in- 
jured patients. 

A careful watch of the external manifestations 
of the physiological reactions within are the most 
important factors in the care of the patient. 
Other than absolute quiet there are no routine 
indications in treatment, and the tax upon the 
judgment of the attending surgeon is unceasing 
until recovery. 

It has been implied that perhaps the greatest 
fault in emergency treatment is the movement of 
the patient and his transference from one hos- 
pital to another during the acute stage (6). It is 
felt that this movement entails enough stimula- 
tion to increase shock if shock is present, to in- 
crease bleeding if shock is not present, to increase 
\o its maximum any reaction that may be taking 
place. Three patients who were apparently not 
seriously injured and who upon first examination 
it the emergency station were conscious and 
rational, later developed severe intracranial con- 
ditions after they disregarded the rule that abso- 

ite quiet was necessary. This emphasizes the 
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probability of increase in complications due to 
movement of those who are obviously injured. 


SUMMARY 


1. A gross summation has been taken from a 
tabular statistical survey of 5,912 head injury 
case records. 

2. Important incidences in etiology, treatment, 
and complications are enumerated and discussed. 

3. The trend of present day treatment has been 
indicated by comment. 
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FRACTURES IN THE REGION OF THE ELBOW IN CHILDREN 


AN 


END-RESULT STUDY 


A. H. BREWSTER, M.D., and MEIER KARP, M.D., Boston, Massachusetts 


T is generally accepted that the end-results of 
fractured elbows in children are good, even 
when the reduction is incomplete and nor- 
mal alinement is not restored. The basis for 

this belief is that excellent function in the elbow 
is often compatible with gross misalinement, and 
we have become accustomed to expect good func- 
tion following fractured elbows in children. Occa- 
sionally, however, we have a case in which the 
end-result is distinctly unsatisfactory both to the 
patient and to ourselves, and after a period of pro- 
longed restriction of motion and poor function, 
the patient is left with a distorted elbow. We 
may have considered the initial injury quite 
minor, with a small fragment of bone detached, 
and yet this minor injury may have resulted in 
more disability than a much more severe fracture. 
Having seen this occur on numerous occasions, 
we decided to review the histories of all the frac- 
tured elbows in children that were treated on the 
Orthopedic Service of the Children’s Hospital 
during the period of 1925-1935, and to study the 
end-results. It was hoped that data could be 
secured which would enable us to predict more 
accurately the outcome of the various types of 
fractures that occur in the region of the elbow in 
children and to determine if the optimism with 
which we disregard poor alinement could be 
justified. 

This study concerns only fractures of the lower 
end of the humerus adjacent to the elbow. Ata 
future date we hope to make a similar study of 
fractures of the upper end of the ulna and radius 
involving the elbow. 

We have divided these fractures into three 
groups: supracondylar fractures; fractures of the 
external condyle and capitellum; and separations 
of the epiphyses of the medial epicondyle. Supra- 
condylar fractures include diacondylar and trans- 
condylar fractures, in fact, all transverse fractures 
of the lower end of the humerus within an inch of 
the elbow joint. 

Fractures of the external condyle and capitellum 
are oblique intra-articular fractures and are so 
different clinically from the other varieties of 
elbow fractures that they must be considered as a 
separate group. Failure to appreciate this differ- 

From the Orthopedic Service of the Children’s Hospital. 


ence and treating this fracture like the supra- 
condylar group can result only in disaster to the 
patient and discomfiture to the surgeon. 

Separations of the epiphysis of the medial epi- 
condyle are true epiphyseal separations, usually 
with no associated bone injury, and constitute a 
third clinical entity. They, too, must be treated 
on the basis of their own peculiar clinical charac- 
teristics, and no conclusions drawn from a study 
of the other two groups can be applied here. 

There are 150 fractures in this series. One hun- 
dred are supracondylar, 36 external epicondylar 
and capitellum fractures, and 14 separations of 
the medial epicondylar epiphysis. Complete fol- 
low-up studies are available on 28 supracondylar 
fractures, 1o fractures of the external epicondyle 
and capitellum, and 12 separations of the medial 
epicondylar epiphysis—a total of 50 follow-up 
examinations. 


RECENT SUPRACONDYLAR FRACTURES 


In this series of 150 fractured elbows, 100 may 
be classified as supracondylar—most of them be- 
ing recent acute fractures. Of 50 fractured elbows 
in patients who returned for follow-up, 25 were 
acute supracondylar when first seen, and 3 were 
old supracondylar fractures. 

These children ranged in age from 2 to 10 years 
and were equally divided between the sexes. Nine 
fractures were incomplete with little or no dis- 
placement. The remaining fractures were com- 
plete with posterior, and either lateral or medial 
displacement of the distal fragment. 

The number of years that elapsed since the 
original injury varied between 3 and 15. No 
follow-up cases are included in this series in which 
less than 3 years had elapsed since the time of the 
original injury. 

The end-results from both a functional and 
anatomical point of view were evaluated in every 
case on the basis of the following outline in which 
the normal elbow was used as a standard for 
comparison: 

Normal—indistinguishable from the opposite 
elbow by physical and x-ray examination. 

Excellent—essentially normal when viewed alone 
but showing slight abnormalities when compared 
with the opposite elbow. 
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Fig. 1. 


Fig. 1. Case 1, 
5 days’ duration w tith poor reduction. 

Fig. 2. Case t. 
extension. 


Good—no serious alteration in structure or func- 
tion but obviously not normal even when viewed 
alone. 

Fair—definite defect in structure and function 
but no serious disability. 

Poor—serious disability due to poor function 
and structure. 

When the end-results of the supracondylar 
fractures were evaluated, we found with one ex- 
ception that they were all good to normal. This 
patient had a compound fracture which had been 
treated by an outside physician by a closed re- 
duction and the child had been referred to the 
Children’s Hospital 5 days later, with the arm 
immobilized in a plaster splint. X-ray examina- 


Fig. 3. 





Fig. 3. Case 2, K. K. Complete supracondylar fracture 
of the left elbow: a, anteroposterior, and, b, lateral views. 
Fig. 4. Case 2. Postreduction roentgenogram made 12 
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Fig. 2. 


*, W. Lateral view of left elbow showing a supracondylar fracture of 


Same elbow 4 years later showing bone block preventing complete 


tion revealed that the fracture was incompletely 
reduced, the lower fragment being still posterior 
and slightly lateral, and the upper fragment ro- 
tated. Because this was a compound fracture, it 
was felt inadvisable to manipulate it further, and 
fixation in the posterior splint was continued for 4 
weeks, following which the splint was removed 
and physiotherapy was started. Two years after 
the initial injury, there was a permanent flexion 
deformity of 20 degrees. This degree of deformity 
was also present at the follow-up examination 4 
years after the injury. This deformity in no way 
interfered with function of the elbow and caused 
no disability. X-ray examination taken 4 years 
after the initial injury showed the lower portion 


Fig. 4 Fig. 5 


days later showing that fracture has —r posteriorly. 
Fig. 5. Case 2. Follow-up roentgenogram 10 years after 
injury showing normal elbow. 
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Fig. 6. Case 3, R. B. End-result of supracondylar frac- 
ture 2 years previously showing marked cubitus varus de- 
formity with reduction of carrying angle secondary to 
growth changes in the epiphysis of the lower end of the 
humerus. 


of the humerus to be still posterior, probably pro- 
ducing a bone block and preventing complete 
extension of the elbow. The roentgenograms of 
this patient’s elbow are shown in Figures 1 and 2. 

There were 6 fractures in this series in which 
the postreduction films were considered unsatis- 
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Fig. 7. Case 3. Roentgenogram showing overgrowth of 
external epicondyle following supracondylar fracture. 


factory. All of these went on to normal or excel- 
lent end-results with the exception of the one case 
already noted. The roentgenograms of one of 
these cases are shown to illustrate the restoration 
of normal relationships in spite of a poor reduc- 
tion. This boy of 7 sustained a left supracondylar 
fracture which was treated by a closed reduction 
at the Children’s Hospital. Immediate postre- 
duction x-ray films were considered satisfactory, 
but check-up examination 12 days later showed 





Fig. 8. 
Fig. 8. Case 4, G. M. Fracture of left external epicondyle 
nd capitellum with typical posterior and lateral displace- 
ient of the distal fragment—one of the most treacherous 


Fig. 9. 


fractures of elbow in children. Open reduction would 
have been the best treatment. Closed reduction. 
Fig. 9. Case 4. End-result 8 years later. Non-union. 
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Fig. 10. 


Fig. 10. Case 5, V. L. Fractured external epicondyle 
and capitellum with typical displacement. 


the distal fragment again to have slipped poste- 
riorly. No attempt was made to correct this sec- 
ond displacement, and on examination 10 years 
later, the x-ray revealed normal bone structures. 

In spite of the excellent functional results 
obtained in these supracondylar fractures, very 
careful measurements of the carrying angles of 
both the normal and the injured elbows revealed 
definite alteration in the angles of the injured as 
compared to the normal elbow, even though many 
years had elapsed since the origina] injury. These 
measurements were all made with the goniometer, 
and the same technique was employed in measur- 
ing each elbow. In 8 cases there was a definite 
diminution in the carrying angle, ranging from 5 
to 15 degrees—sufficient to produce a definite 
cubitus varus. In 1 case there was an increase in 
the carrying angle of 5 degrees. 

In attempting to determine why this altera- 
tion of carrying angles should result, we examined 
carefully the postreduction roentgenograms of 
those cases which had the greatest amount of 
cubitus varus, to see if the fragments were locked 
with slight medial displacement which would be 
sufficient to obliterate the carrying angle. We 
could find nothing to substantiate this belief; in 
fact many of the films showed quite the reverse. 
We present herewith the roentgenograms of the 
case which showed the greatest reduction in car- 
rying angle. As will be noted in the postreduction 
roentgenograms, the fragments are locked in a 
position of definite radial deviation, or valgus. 
Furthermore, since we have seen fractures with 
definite posterior displacement return to normal 





Fig. 11. 


Fig. 11. Case 5. Thirteen years after open reduction. 
Child now has normal elbow. 


alinement several years after the original injury, 
we are convinced that minor lateral displacements 
will likewise return to normal over a period of 
years unless some other factor is operating. We 
believe this factor to be changes in growth of the 
lower humeral epiphysis as the result of the frac- 
ture and that these growth changes persist over a 
period of years. At the follow-up examinations, 
measurements of the lengths of the humeri were 
made from the acromion process to the external 
epicondyle and from the coracoid process to the 
internal epicondyle of both extremities. These 
bony points are easily defined in children and 
young adults who are not too fleshy, and measure- 
ments can be made with a fair degree of accuracy. 
We consider 1% of an inch to be the limit of meas- 
urable error, and measurements that did not ex- 
ceed 14 of an inch were discounted. When these 
measurements were tabulated, it was found that 
the external measurements of the affected elbow 
exceeded the internal measurement of the elbow 
by 4 to % of an inch in 6 of the 8 cases 
that showed a cubitus varus. In the case that 
showed an increase in carrying angle, the external 
measurement was less than the internal. From 
this observation we may deduce that the epiphysis 
of the external epicondyle was stimulated as the 
result of the fracture and that this stimulus per- 
sisted over a period of years. As the result of the 
increased growth of the epiphysis of the external 
epicondyle, the carrying angle at the elbow gradu- 
ally diminished so that the end-result was a vary- 
ing degree of cubitus varus. The most marked 
diminution in carrying angle occurred in cases of 
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Fig. 12. 

Fig. 12. Case 6, F. N. Slight separation of epiphysis of right internal epicondyle. This type of injury 
was considered to be very trivial in the past, but in our series it invariably results in non-union without 
impairing function of the elbow. 


Fig. 13. Case 6. 


complete fracture with displacement, but in 2 
cases of incomplete fracture without displacement, 
diminution of the carrying angle of 5 degrees or 
less was noted. This would seem to confirm the 
observation that it is not the initial displacement 
which alters the carrying angle, but subsequent 
growth changes. 

Growth stimulation of an epiphysis following 
fracture is not a new concept and has been re- 
ported for both the femur and the radius by 
Aitken. 


FRACTURES OF THE EXTERNAL EPICONDYLE 
AND CAPITELLUM 


There were 28 fractures of the external epicon- 
dyle and capitellum in this series, of which 10 
returned for follow-up. Three of these fractures 
were recent and seen the day of injury; the others 
were old fractures and seen at intervals varying 
from 2 weeks to many months. The end-results 
in this group of fractures were not nearly as satis- 
factory as in the supracondylar fractures. Four of 
the 10 were poor and the remainder good to nor- 
mal. The poor results were due to non-union or 
malunion. Any fracture in which 4o per cent of 
the cases end in poor results should be considered 
as a serious lesion. Of particular interest also is 
the fact that 17 of 28 of these cases came to us 
many weeks or months after the original injury, 
all with displaced fragments, apparently most of 
which were not united. The conventional method 
oi treating this fracture had failed to produce a 
sitisfactory result. It is, therefore, important 





Fig. 13. 


Seven years after closed reduction showing non-union. 


that we analyze the good results in our future 
handling of these cases. 

Three of these fractures showed no displace- 
ment. The end-result in all of these cases was 
good. One of the remaining 7 had an open reduc- 
tion at another institution, and bone union re- 
sulted after a long period of disability. Another 
treated by open reduction at this hospital likewise 
went on to bone union and an excellent end- 
result. The third treated by closed reduction at 
this hospital likewise went on to a good end- 
result. When the poor results were analyzed, it 
was noted that 3 of the patients treated by closed 
reduction resulted in non-union. The fourth pa- 
tient was treated by open reduction in this insti- 
tution 2 months after the original injury. Post- 
operative sepsis ensued ; the fragment sequestrated 
and had to be removed. This is the poorest result 
in the entire series. Thus there were 3 open re- 
ductions with a 3314 per cent poor result and 4 
closed reductions with 75 per cent poor results. 
It is evident that in fractures of the external epi- 
condyle and capitellum with much displacement, 
open reduction is probably the method of choice, 
This does not preclude the possibility of a good 
result being obtained by closed methods if the 
fragment can be accurately replaced and main- 
tained until bone union results. 

In examining these children many years after 
the original injury, changes in the carrying angle 
were observed. In the 3 cases without displace- 
ment, 2 showed a diminution in carrying angle 
similar to supracondylar fractures, indicating, we 
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Fig. 14. 


Fig. 14. Case 7, J.S. Moderate separation of the epiphysis 
of the right internal epicondyle. 


believe, stimulation of the epiphysis of the ex- 
ternal epicondyle. This is borne out by measure- 
ments which show an increase in length from the 
acromion to the external epicondyle. In all of the 
remaining cases an increase in carrying angle was 
shown, frequently resulting in a marked cubitus 
valgus due toa diminution in growth of the epiphy- 
ses of the external epicondyle. This was espe- 
cially marked in those cases of non-union. Re- 
tardation of growth of the external epiphysis was 
shown by measurements from the acromion and 
coracoid to the external and internal epicondyles, 
respectively. 

We believe that the seriousness of this type of 
elbow fracture is not generally appreciated. In 
spite of the poor anatomical results, the function 
of the elbow was excellent in all cases except the 
one in which the sequestrated fragment was re- 
moved. The return of function in this type of in- 
jury is exceedingly slow, and it may be a year or 
more before full extension is obtained. This period 
is shortened considerably following open reduc- 
tion if bone union results. Another factor not 
usually appreciated in the handling of these frac- 
tures is the harmful effects of the application of 
force to increase the range of motion. Forceful 
passive motions, “pumphandling,” the carrying 
of heavy weights and irons, and other such pro- 
cedures in common use, lengthen the period of 
disability and are mentioned only to be con- 
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Fig. 15. 


Fig. 15. Case 7. Three years after open suture—irregu- 


lar in outline but apparently well united. 


demned. The only physiotherapy indicated dur- 
ing the convalescent care of a fractured elbow is 
active exercise and active use of the extremity. 


SEPARATIONS OF THE INTERNAL 
EPICONDYLAR EPIPHYSIS 


There were 12 separations of the internal epi- 
condylar epiphysis in this series, of which 7 re- 
turned for follow-up. The epiphysis for the in- 
ternal epicondyle appears after the fifth year, so 
these children range in age from 6 to 11%. All 
the follow-up examinations revealed non-union 
of the internal epicondylar epiphysis except one 
case. This case was the only one in the series in 
which patient had an open reduction with suture 
of the separated epiphysis. The other patients 
were treated conservatively. Even in the patient 
treated by open suture, the epiphysis is irregular 
in contour with some overgrowth of bone. 

Follow-up examinations from 2% to 7 years 
after the initial injury revealed no evidence of the 
occurrence of growth disturbances such as we 
have described following both supracondylar and 
external epicondylar fractures. This is all the 
more surprising when one considers that here the 
injury occurs at the epiphyseal plate whereas the 
other fracture lines are proximal to the epiphyseal 
plates. Careful measurements from acromion to 
external epicondyle and coracoid to internal epi- 
condyle reveal normal growth even when the 
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epiphysis shows evidence of non-union and the 
carrying angles of both the injured and the nor- 
mal elbows are the same. It would seem to be 
evident, then, that the alterations in carrying 
angles observed in supracondylar and external 
epicondylar fractures need not be expected to fol- 
low separations of the internal epicondylar epiphy- 
sis, even if non-union should occur. 

We believe that if non-union of the separated 
internal epicondylar epiphysis is to be avoided in 
the presence of even minor degrees of separation, 
an open operation with suture of the displaced 
fragment is necessary. However, this follow-up 
study also shows conclusively that non-union of a 
separated internal epicondylar epiphysis in no 
way prejudices either the structure or the func- 
tion of the elbow joint; and except for an undue 
prominence of the internal epicondyle, there are 
no other external evidences of non-union. 


SUMMARY 


1. This study confirms the prevailing opinion 
that the functional end-results in the treatment of 
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supracondylar fractures are uniformly good, even 
when the fractures are not necessarily accurately 
reduced. 

2. A diminution in the carrying angle of the 
elbow producing a cubitus varus deformity is 
often a sequence following supracondylar frac- 
tures (28 per cent in this series), and may be 
caused by stimulation of the external epicondylar 
and capitellar epiphyses due to the fractures. This 
anatomical derangement usually does not affect 
the function of the elbow. 

3. Fractures of the external epicondyle and 
capitellum in childhood are serious injuries, and 
if treated in the conventional manner, will result 
in a large percentage of cases in non-union and 
severe distortion of the elbow. In the presence of 
even minor displacement which cannot be com- 
pletely corrected, open reduction is the method of 
treatment that offers the best end-result. 

4. Separation of the epiphysis of the medial 
epicondyle has been considered a minor injury, 
but if non-union is to be avoided open suture is 
advised. 





MULTIPLE PRIMARY CARCINOMA 


O. F. LAMSON, M.D., F.A.C.S., Seattle, Washington 


ATELY considerable interest has been 
shown in multiple primary malignant 
tumors. Billroth is credited with being 
the first to report their occurrence, in 

1869. Since then, many cases have been reported 
in the literature but not in any great numbers 
until recently. It was not because they did not 
formerly occur, but they were very likely over- 
looked. Undoubtedly, many primary lesions have 
been mistaken for metastases. 

Goetze suggests the following criteria as essen- 
tial in making a diagnosis of multiple primary 
carcinoma: (1) The tumor must have the 
macroscopic and microscopic appearance of 
usual tumors of the organs involved; (2) exclusion 
of metastasis must be certain. 

The diagnosis may be confirmed by the char- 
acter of the metastases. It is rather exceptional in 
multiple primary cancers, however, for more than 
one to metastasize. This undoubtedly is account- 
ed for by the difference in the activity of the 
growths; for instance, grade 4 carcinoma would 
naturally metastasize more quickly than grade 1. 
Then again, when two cancers are found, one may 
have developed long before the other and, 
naturally, the one that developed first would be 
more likely to metastasize, especially if the two 
cancers were of the same grade. 

Without offering substantial proof Broders sug- 
gests that the average grade of multiple primary 
malignant tumors should be higher than that of a 
like group of single malignant tumors. 

In an article recently published by Kirshbaum 
and Shively,' a report was made of 1,411 autopsies 
performed at the Cook County Hospital in cancer 
cases. There were 25 cases of multiple carcinoma 
found in this group, an incidence of 1.77 per cent. 
Of these, only 4 patients showed metastases from 
both tumors. An individual with a malignant 
tumor usually succumbs to it before a second pri- 
mary growth develops or before it is recognized. 

Multiple primary malignancies are found more 
often during surgical operations than at post- 
mortem examinations: Hurt and Broders of the 
Mayo Clinic report 3.34 per cent found at op- 
eration. Based on the average of other observers, 
the incidence is about 4 per cent. 


Presented at the annual meeting of the Western Surgical Asso- 
ciation, Los Angeles, California. December 15-16, 1939. 
'J. Lab. & Clin. Med. 


In the series of 25 cases at Cook County Hospi- 
tal, the colon was more frequently involved in 
multiple carcinoma than was any other organ; 
the colon was involved in 13 of the cases of carci- 
noma reported. 

It is generally recognized that many people 
have a congenital, or acquired, predisposition to 
cancer, others are probably endowed with re- 
sistance. In spite of the tremendous amount of 
research on cancer, it is still very much of an 
enigma. While the genetic background of cancer 
is still obscure, we hope that individual and 
collective reports may help clarify the problem. 

It has been quite well established that an in- 
herent or acquired susceptibility to cancer exists in 
certain individuals. Chronic irritation is recog- 
nized as one of the main causes of cancer. We 
know that chronic irritation may occur in a 
number of organs in which cancer is likely to 
occur, for instance: gastric ulcer, polyps of the 
colon and rectum, lacerated cervices, and chronic 
mastitis. All of these pathological conditions may 
be considered as forerunners of cancer in a sus- 
ceptible individual and two or more organs may 
be involved at the same time. For example, it is 
not uncommon to have a peptic ulcer and polyps 
of the colon in the same individual. It does not 
seem strange, therefore, that we should have 
multiple primary carcinoma. In fact, it seems 
rather strange that we do not find them more 
often. It is quite likely that they are occasionally 
overlooked. 

When a patient is operated upon for cancer, 
careful exploration should be made for multiple 
carcinoma, as the fact that a malignant growth is 
present indicates that the patient is susceptible to 
cancer. If the second primary malignant lesion 
happens to be in a very early stage, it may not be 
possible to recognize it. Not infrequently, a 
second primary growth may be mistaken for a 
metastatic growth. In my personal experience, | 
do not recall more than 6 definite cases of multiple 
primary cancer. 

Recently I have had 2 of these cases that seem 
to be of sufficient interest to present more or less 
in detail, as they both illustrate certain features 
which make them seem worth while reporting. In 
both cases there were two primary malignant 
tumors, both of which may be considered as 
having developed simultaneously. 
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LAMSON: 


Case 1. The first patient, a woman 48 years of age, came 
to see me in August, 1938, complaining of some rather 
indefinite abdominal symptoms—general abdominal dis- 
tress, moderate intermittent distention, and occasional 
passing of blood from the rectum. As she had hemorrhoids, 
[ assumed that the bleeding came from them. 

Because of the symptoms complained of she was sent to a 
roentgenologist for study of the colon. X-ray examination 
revealed the presence of a polyp in the descending colon 
about 7 inches distal to the splenic flexure. A considerable 
amount of barium was retained by the polyp, a fact indicat- 
ing the likelihood of a cauliflower type of growth, which was 
probably malignant.! 

Operation was performed on September 12, 1938. A mid- 
line incision was made at the site of the scar following a 
hysterectomy performed 7 years previously. The trans- 
verse colon was fixed to the cecum by adhesions and the 
ileum was fixed to the peritoneum at the site of the old 
incision. These adhesions were freed and the bowel was 
carefully peritonealized. Exploration of the descending 
colon revealed the polyp about 7 inches distal to the splenic 
flexure (Fig. 1). Segmental resection of the bowel seemed 
the safest procedure in order to prevent future formation of 
polyps. About 7 inches of bowel was removed in this case, 
by a Mikulicz type of operation. The fistulous tract follow- 
ing the Mikulicz operation was closed on November 21, 
1938. Pathological examination of the polyp showed it to 
be an adenocarcinoma grade 1 (Fig. 2). 


Seven weeks later the patient came to see me on 
account of a tumor in the left breast. The tumor 
had the appearance of cancer, but as she had a 


1It is suggested by Broders, that there is probably a malformation of 
the bowel which accounts for the formation of these polyps. 

Lockart-Mummery has studied intensively 50 cases of solitary polyp 
of the rectum over a period of 1 to 15 years, examining these patients 
every 4 to 6 months during that time. He found that 50 per cent had 
recurrence in or near the same area where the original polyp was found. 
In some instances it was on the opposite wall of the bowel whence it first 
occurred. Thirty per cent of the patients had more than one recurrence, 
some as many as 9. In some cases, recurrence was so frequent that he 
found it necessary to remove the entire rectum. In twenty-five per cent 
of his cases malignancy developed at the tip of the polyp, but in no case 
in which the polyp was removed at the base did cancer extend to the 
bowel wall, showing quite definitely that the early adequate removal of 
the polyp prevents the development of cancer of the colon or rectum 
from the polyp. 





_ \ig. 2. Photomicrograph of adenocarcinoma of a polyp 
from the descending colon. Section taken from distal end 
of polyp, grade 1. 
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Polyp of descending colon. 


Fig. 1. 


cold at the time, I had to postpone the operation 
until February 1, 1939, when the tumor was re- 
moved. A frozen section revealed the tumor to be 
a duct carcinoma (Fig. 3). A radical operation 
was performed. She made a satisfactory recovery 
from this operation, but returned in 5 months 
with a tumor in the right breast, which had the 
gross appearance suggestive of cancer. A com- 
plete mastectomy was done; as no malignancy was 
found, a radical operation was not performed. In 
June, 1938, a benign cystic tumor had been re- 
moved from this breast. 


CaAsE 2. The second patient, a woman 48 years of age, 
was seen on January 24, 1939. She stated that about 3 
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Fig. 3. Photomicrograph of duct carcinoma of breast. 
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Fig. 4. Photograph of papillary adenocarcinoma of 
ovary. Uterus and other ovary shown in photograph. 


weeks before, she was seized with a severe pain in lower 
right abdomen, which came on rather suddenly; the severe 
pain gradually subsided. She had been troubled with 
moderate pain in lower abdomen for several months. Some- 
times the pain would radiate to the left side. Examination 
revealed the presence of a large pelvic tumor about the size 
of a full term pregnancy. Urinalysis was negative. Hemo- 
globin was 84 per cent; red blood cells, 4,000,000; white 
blood cells, 7,200. Blood pressure was 140/90 and pulse 
ranged between 96 and roo. 

It was suspected that on account of the apparent rather 
rapid growth of the tumor, it was probably malignant. She 
stated that she had been treated for heart trouble 2 years 
previously by a cardiologist and was worried about her 





Fig. 6. Adenocarcinoma of cecum located at base of 
appendix, causing obstructive appendicitis. 





Fig. 5. Photomicrograph of papillary adenocarcinoma of 
ovary. 


heart. She was advised to go to the hospital at once, as 
there was no indication at this time of any serious heart 
trouble and there was definite indication for urgent surgery. 
She did not take the advice given, however, and was not 
seen again for 10 days, at which time she stated she was 
ready to go to the hospital for operation. 

Operation was done on February 6, 1939. A midline in- 
cision was made, extending from the umbilicus to the pubes. 
A tumor was found fixed to the abdominal wall and in an 
attempt to free it, it ruptured before the fluid could be 
aspirated, and about 4 or 5 quarts escaped. After that, it 
was quite easy to free the tumor and trace it to its origin, 
in the left ovary. It had a comparatively small pedicle and 
was quite easily removed (Fig. 4). 

The pathological report from a frozen section showed a 
papillary adenocarcinoma of the left ovary (Fig. 5). As this 
type of cancer tends to metastasize to the other ovary, a 
subtotal hysterectomy was done, and the other ovary 
removed. 

The patient was not in very good condition, and every 
effort was being made to conclude the operation as quickly 





Fig. 7. Photomicrograph of aderocarcinoma of cecum 
grade 3. 
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LAMSON: 


as possible. However, on completion of the pelvic opera- 
tion, an exploration was made and the appendix was found 
greatly enlarged and inflamed. Examination of the cecum 
at the base of the appendix revealed a hard mass, which 
had the gross appearance of carcinoma (Fig. 6). Appendici- 
tis, which was present in this case, was undoubtedly caused 
by the obstruction at the base of the appendix, produced 
by the gradual extension of the cancer. 

Not caring to subject the patient to any more surgery at 
this time than was absolutely necessary, it was decided that 
the Mikulicz type of operation was the safest procedure. 
Accordingly, the mesentery of the ascending colon was 
severed and vessels ligated. The ileum was sutured to the 
ascending colon well away from the growth, and the mass 
including the appendix was exteriorized. Four days later, 
the appendix ruptured. The ileostomy tube functioned well 
and it was not necessary to remove the growth until 1 week 
after the primary operation. Pathological report showed 
the growth to be adenocarcinoma grade 3 (Fig. 7). On the 
ninth day a crushing forceps was placed on the diaphragm, 
separating the ileum and ascending colon. It took the 
forceps 6 days to cut through the diaphragm. 

The external fistula was closed 2 months after the 
primary operation. Patient has been quite well since, but a 
recent examination revealed recurrence of cancer; probably 
it is a recurrence of the papillary adenocarcinoma of the 
ovary, as that was the more advanced of the two growths. 


SUMMARY 


In Case 1, it was quite evident from the fact 
that entirely different structures were involved, 
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and the tumors were so far removed from each 
other, that they were independent primary 
growths. It is interesting in this case that the 
patient was operated upon 4 different times 
within a period of 13 months for various tumors; 
2 of these proved to be cancers and 2, benign 
growths; therefore, 50 per cent of the tumors for 
which she was operated upon during this period, 
proved to be malignant. 

In Case 2, it seems quite likely that the 
papillary adenocarcinoma of the ovary had 
probably been present for some time, as it was a 
low grade type of cancer and very large. The 
adenocarcinoma of the cecum, on the other hand, 
had probably started to develop rather recently, 
as it was still comparatively small. This growth 
was found to be of a much higher grade of 
malignancy. 

The reason the carcinoma of the cecum was not 
considered a metastatic growth from the ovary 
was that there was no evidence of involvement of 
the serous coat of the bowel, and again the tumor 
of the bowel had a much firmer feel than the 
growth in the ovary. The macroscopical appear- 
ance of the two malignant tumors was entirely 
different. 





SSSENTIAL PROBLEMS IN THE SURGICAI., TREATMENT 


OF INGUINAI,. 


HERNIA 


LEO M ZIMMERMAN, M.D., F.A.C.S., Chicago, Illinois 


HERE is a widespread tendency among 

surgeons to approach the problem of the 

surgical treatment of inguinal hernia 

from the standpoint of the routine ap- 
plication of one or another of the standard 
operations rather than from an analysis of the 
actual anatomical defect to be repaired. Opera- 
tion for hernia is frequently among the first to be 
entrusted to the initiate in surgery, and the con- 
ceptions of treatment thus early acquired are 
usually accepted without question and are often 
permanently retained. Discussions on the sub- 
ject, therefore, frequently resolve themselves into 
testimonial meetings, affirming the value of this 
or the other method or technical detail or suture 
material, without regard for the essential under- 
lying pathological features of the disease to be 
treated. The purpose of this paper is not to ad- 
vocate any one specific treatment for inguinal 
hernia, but to redirect attention to the actual sur- 
gical problems it presents. 

In order to clear the ground for a rational con- 
sideration of the hernia problem, several sources 
of confusion must be eliminated. First, there is a 
widespread complacency as to the results ob- 
tained by the surgical treatment of inguinal her- 
nia. This satisfaction is usually based upon 
impression, or upon the assumption that failure 
of patients to return is indicative of a successful 
end-result of the operation. When the acid test 
of actual follow-up examination is applied, how- 
ever, the results are found to be much less 
satisfactory and, in the case of direct hernias, 
profoundly disconcerting. Statistics as to the late 
results of surgery in indirect hernia (15) report 
recurrence rates ranging from 2 to 20 per cent. 
The results in direct hernias are definitely poorer. 
In their highly significant paper entitled “Direct 
Hernia: A Record of Surgical Failures,” Andrews 
and Bissell (3) reported their own recurrence rate 
to be 27 per cent, and tabulated results from other 
clinics which ranged from 9.5 to 32 per cent. 
The average rate for the entire table was 20 per 
cent. Gallie (7) states that records from hospitals 
in which this subject has been studied show that 
recurrence takes place in from 4o to 50 per cent 


From the Division of Surgery, Northwestern University Medical 
School and the Michael Reese and Chicago Memorial Hospitals. 


of the cases. With these figures in mind, let us 
demand that all statements attesting the value of 
any therapeutic measure for the control of in- 
guinal hernia shall be based upon nothing less 
than the actual follow-up examination of patients 
after the lapse of an adequate postoperative time. 

A second fact to be emphasized in bringing the 
discussion of the treatment of hernia to a logical 
basis is that there are no consistent differences 
obtained with the various standard operations for 
hernia. Individual surgeons may report better 
results with one method as against all others, but, 
when the literature as a whole is surveyed, the 
same may be found true of the other procedures 
in turn. No one method regularly yields sig- 
nificantly better results than do the others. 
Nevertheless, one hears the merits of the routine 
techniques debated with great heat, as if ac- 
ceptance of one or another is the secret to 
successful herniorrhaphy. 

Much of the confusion attending discussions on 
the treatment of inguinal hernia is due to the 
failure to differentiate adequately between direct 
and indirect types. Sufficient clinical and _ in- 
vestigative data have been accumulated to in- 
dicate that these are two distinct diseases, based 
upon different congenital anatomical predisposing 
characteristics, producing different defects, re- 
quiring correspondingly different surgical attacks, 
and with similarly different prognoses. An at- 
tempt will be made here to define the actual lesion 
present in the different types of inguinal hernia 
and to indicate the essential problems in its 
logical repair. 

A final source of confusion in speaking of in- 
guinal hernia is the ambiguity and inaccuracy of 
anatomical description and nomenclature applied 
to the structures occupying the inguinal region. 
The anatomy of this area, with special reference 
to the problems of inguinal hernia, has recently 
been studied by Anson and McVay (4, 5, 9) in the 
anatomical laboratories of Northwestern Univer- 
sity Medical School. The following résumé is 
based upon their descriptions. 


ANATOMY OF THE INGUINAL REGION 


The structures comprising the spermatic cor‘, 
the vas deferens, and the spermatic vessels (and 
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ZIMMERMAN: 






Funiculus 
permaticus “ss 
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. Abdominal inguinal ring as seen from in front. 


in the female, the round ligament) course in the 
retroperitoneal tissues to converge at the ab- 
dominal inguinal ring. This is a hiatus in the 
posterior fascial wall of the inguinal canal, usually 
referred to in the surgical literature as the ‘‘trans- 
versalis fascia,” and through it the cord structures 
leave their retroperitoneal position to traverse the 
abdominal wall on their way to the scrotum. The 
orifice is not a circular opening as the term “ring” 
would imply, but rather, a funnel-shaped aper- 
ture, the fascial fibers continuing down over the 
cord as the internal spermatic fascia (Fig. 1). 
The posterior fascial wall of the inguinal canal, 
as stated, is usually referred to as the transver- 
salis fascia. This structure is importantly re- 
garded in current discussions of inguinal hernia, 
and there is some disagreement as to its origins 
and continuations. Anson and McVay emphasize 
the fact that each of the flat muscles of the ab- 
domen, as well as those elsewhere, has an anterior 
and a posterior investing fascia. These investing 
fascias are continued over the aponeurotic fibers 
of the muscles, so that aponeuroses consist of 
three fibrous layers, the true tendinous fibers of 
insertion and the two investing membranes. The 
term “transversalis fascia” is usually used to de- 
note the posterior investing fascia of the trans- 
versus abdominis muscle. When the muscle ends 
in an aponeurosis, however, the term is applied 
to that portion of the triple aponeurotic layer 
that extends caudally beyond the lowermost fleshy 
libers to its insertion in the pubic bone. Mesially, 
‘this layer passes anterior to the rectus muscle, 
together with the other portions of the transver- 
us abdominis aponeurosis below the semicircular 
line of Douglas, to contribute to the anterior 
rectus sheath. The posterior investing layer, 
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Fig. 2. Section demonstrating muscles of the abdominal 
wall and their investing fascias, below the level of the 
linea semi-circularis. (From Anson and McVay, loc. 
cit., 4.) 


however, splits at the edge of the rectus muscle, 
and its very thin posterior half passes behind the 
rectus as its posterior investing fascia (Fig. 2). 

The transversus abdominis aponeurosis (trans- 
versalis fascia) alone constitutes the posterior 
wall of the inguinal canal, and upon it the sper- 
matic cord lies (Fig. 3). The only other structure 
lying behind the cord, and contributing to the 
strength of the posterior wall is a lateral expan- 
sion of the insertion of the rectus muscle outward 
onto the pectineal line of the pubis. This has 
often been called the aponeurotic inguinal falx. 
The term is confusing, however, because, unfor- 
tunately, it has also been applied to the so called 
“conjoined tendon.” The expanded rectus ten- 
don, when present, lies immediately superjacent 
to the transversus layer. Data as to the percen- 
tage of subjects in which it was found, and the 
variations in its width, will be presented in a 
forthcoming publication by the authors men- 
tioned. 

As the spermatic cord comes through the in- 
ternal ring, it is covered by the arching fibers of 
the internal oblique muscle. This muscle con- 
stitutes an effective sphincter, guarding the in- 
troitus of the inguinal canal. The lower fibers of 
this muscle take their origin from the pectineal 
fascia (g), just posterior to the inguinal ligament, 
and insert fan-wise into the linea alba down to 
and including the pubic tubercle. Those arising 
inferior to the abdominal inguinal ring invest the 
cord structures in loose loops and comprise the 
cremasteric layer of the cord. In most subjects 
(Fig. 4), including those with indirect inguinal 
hernias, the entire inguinal region between the 
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Fig. 3. Transversus abdominis aponeurosis forming 
posterior wall of the inguinal canal. (From McVay and 
Anson, loc. cit., 9.) 


inguinal ligament and the rectus sheath is cov- 
ered and protected by this muscular layer, with 
only a slight interstice, largely artifactual, be- 
tween the abdominal and cremasteric portions of 
the muscle. When this type of internal oblique 
muscle is present, direct hernia does not occur. 
The arrangement predisposing to the develop- 
ment of direct hernia will be described later. 

The importance of the internal oblique muscle 
in safeguarding the inner opening of the inguinal 
canal cannot be overemphasized. Its action has 
been likened to that of a sphincter or shutter. 
When the abdominal muscles contract to increase 
the pressure within the abdomen, the fibers 
shorten and approximate themselves to the in- 
guinal ligament, compressing the cord. The ef- 
ficacy of this sphincter can be demonstrated when 
local anesthesia is used in operations for indirect 
inguinal hernia. If a finger is inserted into the 
sac, extending into the abdominal cavity, and:the 
patient strains or coughs, the muscle can be felt 
contracting down upon the finger like a true 
sphincter. That it really functions in this capac- 
ity is demonstrated by two frequently observed 
clinical facts. The sac of indirect hernias is very 
often found to have a band of fibrosis or of 
traumatic peritonitis encircling it at its neck, as 
has been described by Schrager and Gault, the 
result of sphincteric muscle pressure upon it. 
More striking still is the fact that many patients 
with inguinal hernias reach adult life without be- 
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Fig. 4. Internal oblique muscle, showing narrow cleft 
between abdominal and cremasteric portions. (From 
Anson and McVay, loc. cit., 4.) 


coming aware of the existence of.the hernia. A 
certain number of these have sacs of the ‘“‘con- 
genital” type, in which the peritoneal sac is 
continuous with the tunica vaginalis testis, in- 
dicating beyond doubt that the hernia has been 
present since birth. The ordinary types of indirect 
hernia are also generally considered to be of con- 
genital origin. Nevertheless, thanks to the 
efficiency of the internal oblique sphincter, no 
bowel or omentum finds its way into.the sac until 
adult life or even middle age is reached. Another 
expression of this sphincteric resistance is the 
difficulty sometimes encountered in recently dis- 
covered hernias, in bringing contents down into 
the sac during examination. Equal difficulty may 
be met in reducing the hernia when once it has 
been brought down and strangulation, when it 
does occur, usually takes place at the internal 
ring. 

The anterior wall of the inguinal canal is formed 
by the aponeurosis of the external oblique. This 
hard, fibrous layer supports the muscular walls of 
the canal as a tire casing does the inner tube. A 
hiatus in the fibers of the aponeurosis provides 
the subcutaneous or external inguinal ring, 
through which the cord gains access to the scro- 
tum. The inguinal ligament is a fold of the 
external oblique aponeurosis stretching from the 
anterior superior iliac spine to the pubic tubercle. 
It is usually described as a fixed structure, con- 
tinuous with the fascia lata of the thigh, and 
because of this serves as the sheet anchor in most 
hernial repairs, the other layers being brought 
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Fig. 5. Type of internal oblique muscle predisposing to 
the development of direct hernia. Note absence of muscle 
fibers in Jower portion. (From Anson and McVay, loc. 
cit., 5.) 


down and sutured to it. McVay (8) has recently 
pointed out that the aponeurotic fibers end in a 
free edge, and the only attachment between the 
inguinal ligament and the thigh fascia is by means 
of the very thin investing fascia. This he con- 
siders a fundamental fallacy in the Bassini and 
allied herniorrhaphies. 

The inguinal canal bounded by the structures 
described is the passage pursued by the spermatic 
cord through the abdominal wall. It is a long, 
oblique, valve-guarded channel, similar in design 
to the intramural portions of the ureters or of the 
common bile duct. Wherever, indeed, in the body 
a duct enters or leaves a hollow viscus, the pat- 
tern is the same, and for the same reason. Just as 
increased intravesical tension from the contrac- 
tion of the bladder musculature during the act of 
micturition compresses the intramural portions 
of the ureters, and forces urine out through the 
urethra rather than back up into the ureters, so 
contraction of the abdominal muscles increases 
the pressure within the inguinal canal, constrict- 
ing and narrowing it to prevent the escape of 
abdominal contents. 


ETIOLOGY OF INGUINAL HERNIA 


There is general agreement today, as has been 
stated, that indirect and direct hernias are totally 
different diseases, each dependent upon a differ- 
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Fig. 6. Transversus abdominis layer from same subject 
as Fig. 5. Note direct hernia forming. (From Anson and 
McVay, loc. cit., 5.) 


ent developmental defect, each having its own 
anatomical and pathological characteristics, and 
presenting, consequently, its own prognostic and 
therapeutic problems. Indirect hernia is due 
primarily and solely to the persistence in toto or 
in part of the processus vaginalis testis. No other 
developmental defect regularly accompanies this 
common type of inguinal hernia. In all other 
respects the abdominal parietes conform to the 
normal described. Only the persistence of an 
embryonic structure can lead to the development 
of a hernia through the internal ring. There is 
no evidence that any amount of force or trauma 
can otherwise produce such a protrusion. 

The evidence for this rather dogmatic state- 
ment lies in the unvarying position and attach- 
ment of the sac with reference to the cord struc- 
tures. Whether the hernia is of the “congenital”’ 
or the ordinary type, these relations are identical. 
The sac always lies in the middle of the cord, 
immediately anterior to, and in direct apposition 
with, the vas deferens, and is covered by the 
cremasteric and internal spermatic fascial layers. 
An areolar type of tissue connection binds the sac 
to the other components of the cord. Unless 
modified by pressure or inflammation, these ana- 
tomical findings are the same. They are too 
constant to be the result of an accidental rupture 
through the abdominal wall and can be explained 
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only on the basis of the persistence of a normal 
embryological structure. 

Given a preformed peritoneal process com- 
municating with the abdominal cavity and ex- 
tending into or through the inguinal canal, 
manifest hernia need not necessarily occur. The 
sac may remain empty for many years, and even 
throughout life. This is possible, as has been de- 
tailed, by virtue of the function of the internal 
oblique sphincter. In most individuals with a 
congenital sac, however, omentum or bowel finds 
its way down past the sentinel at the internal 
ring at some time during childhood or in adult 
life, and the hernia becomes manifest. When 
herniation does occur, the ring becomes stretched 
and dilated, either suddenly and abruptly follow- 
ing strain or injury, and accompanied by pain 
and tenderness, or gradually, silently, and im- 
perceptibly. In either event, subsequent piston- 
ing back and forth of omentum or intestine 
results in increasing enlargement of the inner ring. 
This enlargement cannot progress upward, be- 
cause of the protection afforded by the trans- 
versus abdominis and internal oblique muscles. 
Necessarily, therefore, it enlarges downward and, 
in so doing, comes to extend beyond the over- 
hanging and protecting internal oblique sphincter. 
Thus, a stage is soon reached wherein sphincter 
control is entirely lost, and contents glide in and 
out of the canal with changes in abdominal pres- 
sure or of bodily position. 

In very old, very large hernias, particularly in 
those in which a truss has been worn for a long 
period, further changes involving the musculo- 
fascial wall may be produced. In such cases, the 
internal ring may extend from its original position 
above and lateral to the inferior epigastric vessels 
down to the pubis. In addition, the overlying 
muscles which had developed normally, may 
undergo attrition and atrophy from excessive 
stretching as well as from truss pressure. When 
this has occurred, the situation approaches that 
found in direct hernia, and a similar solution is 
required. 

Direct inguinal hernia begins as a disease 
totally apart from the indirect variety. It, too, 
is based upon a congenital developmental anom- 
aly, but one that is entirely different from the one 
responsible for indirect hernia. As was pointed 
out in a recent contribution (14), direct inguinal 
hernia is due to failure or absence of the lower- 
most fibers of the internal oblique muscle. In the 
normal subject herein described, the entire in- 
guinal region is covered and protected by the 
internal oblique muscle, a narrow cleft separating 
its abdominal from its cremasteric portions. The 
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interval between the lateral border of the muscle 
and the inguinal ligament is just large enough to 
accommodate the cord with its cremasteric cov- 
ering. Thus, no portion of the canal floor is left 
without muscular protection. 

In a certain number of persons, however, the 
lower, oblique fibers of the muscle are absent, its 
fleshy body ending with more or less horizontal 
fibers arising at the level of the internal ring and 
inserting into the rectus sheath (Fig. 5). This 
leaves a triangular area of variable size in which 
there is no muscular covering for the transversus 
aponeurosis constituting the posterior wall of the 
canal. This area, called the inguinal triangle, is 
bounded above by the lower free margin of the 
internal oblique, by the rectus sheath medially, 
and the inguinal ligament laterally. The range 
in size of this space as seen in anatomical dis- 
sections and also during operations for direct 
hernia was tabulated in the previous publication. 

In persons with this type of abdominal mus- 
culature, the entire intra-abdominal pressure is 
exerted upon the aponeurotic floor of the canal. 
The capacity of this membrane to withstand 
pressure will depend largely upon its inherent 
strength and firmness. If, as a result of the in- 
numerable slight strains incident to daily life and 
work or, conceivably, because of some sudden and 
excessive strain or trauma, the transversus struc- 
tures prove inadequate, direct hernia will result. 
Such herniations are, characteristically, broad 
bulgings through stretched and weakened aponeu- 
rotic fibers. 


TREATMENT OF INGUINAL HERNIA 


With this anatomical and pathological back- 
ground, it is possible to define the problems 
encountered in the treatment of inguinal hernia. 
Indirect hernia, as stated, is a protrusion into a 
preformed sac with, usually, secondary dilatation 
of the internal ring. Logical treatment, therefore, 
should consist in removing the sac and narrowing 
the ring to its normal dimensions. When these 
two steps are accomplished, the inguinal canal has 
been restored to a normal state, and further 
building up of its posterior wall by plicating and 
re-plicating the various and sundry layers of 
muscle and fascia have no bearing whatever on 
preventing eventual recurrence of the hernia. 
Direct hernia, on the other hand, is a protrusion 
through a torn and stretched posterior fascial 
wall, due to the absence of overlying muscular 
support. Here the problem, in its essentials, is the 
repair of a hole in the fascial floor of the canal and 
its subsequent reinforcement to prevent further 
herniation. Since there is no way of making 
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muscle grow where it is wanting, a fascial plastic 
operation must be done: Thus, the two types of 
inguinal hernia present totally different problems 
which would appear logically to demand totally 
different operative attacks. Nevertheless, most 
surgeons today utilize the same operative pro- 
cedures for both types of hernias. 

Repair of indirect hernia. The problem in in- 
direct hernia has been defined. It consists of a 
pre-formed sac with, usually, some dilatation of 
the internal ring. Everyone is agreed that treat- 
ment should begin with removal of the sac. The 
emphasis, however, which is frequently placed 
upon extirpation of the sac by its roots, often with 
a portion of the normal peritoneum is, in my 
opinion, exaggerated. The peritoneum is an elas- 
tic and yielding membrane, and a dimple in its 
surface would not be an important factor in the 
production of a hernia if there were no fascial 
defect through which the dimple could protrude. 
In infants and children, and in older individuals 
with very recent hernias that have as yet caused 
no dilatation of the ring, simple removal of the 
sac is all that is necessary to restore the affected 
inguinal canal to normal. Herzfeld, in an “ex- 
perience of many thousands of cases,” finds that 
simple removal of the sac is all that is required for 
the cure of hernias in infants. Numerous other 
writers have expressed a similar view, and I have 
found this limited procedure adequate whenever 
the ring is of normal diameter. 

The usual indirect hernia encountered at the 
operating table exhibits, however, an enlarged 
internal ring superimposed upon the pre-formed 
sac. Rational treatment, it would seem, would 
demand narrowing of the ring after the sac has 
been removed. This is readily accomplished by 
placing a stitch or two, or possibly three, in the 
transversus layer. In order to visualize the ring, 
the cord is held upward and the internal oblique 
is retracted medially. The dilated internal ring 
thus exposed is usually triangular in shape with 
its apex directed downward. The inferior epigas- 
tric vessels may be seen crossing its lower angle. 
The hiatus which is normally completely occupied 
by the cord will frequently permit considerable 
bulging of properitoneal tissue, and will often 
admit two or three fingers alongside the cord. 
Closure should be from below upward, so that the 
opening left may be as high as possible, and the 
canal as long and as oblique as in the normal. Be- 
cause the lateral crus of the ring is very narrow, 
[ usually unite the medial edge of the transversus 
aponeurosis to the inguinal ligament with several 
fine silk sutures (Fig. 7). No tension is required 
to bring these two fibrous structures in apposi- 
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Fig. 7. Repair of indirect inguinal hernia, after sac has 
been removed. A, Dilated internal ring, with pro-peri- 
toneal fat bulging through it. B, Closure of ring by suture 
of its medial margin to inguinal ligament. Internal oblique 
muscle is retracted medially, and is not included in this 
suture layer. 


tion. When the ring is closed, the canal has been 
restored to normal, and further operative manip- 
ulation is superfluous. The cord is merely dropped 
back in its original position, and the aponeurosis 
of the external oblique reunited over it. 

It will be noted that suture of the internal 
oblique muscle (the so called conjoined tendon) to 
the inguinal ligament is not a part of the opera- 
tion. This step, which constitutes the essential 
feature of the Bassini operation and all of its 
modifications, is avoided in operations for both 
indirect and direct inguinal hernia because it is 
irrelevant and ineffective, and it may be posi- 
tively injurious. For these reasons, which will be 
enlarged upon, there is a growing belief that the 
Bassini operation should be relegated to a place 
with the other historic contributions to surgery 
that have, in time, become obsolete. 

Suture of the internal oblique to the inguinal 
ligament is irrelevant, as stated, because it pur- 
poses to build up the floor of the inguinal canal. 
By definition, and by the pathological description 
herein detailed, indirect hernia is a protrusion 
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Fig. 8. Direct hernia. Method of freeing sac by incising 
fibers of transversalis fascia. 


through the internal ring and, in most cases, there 
is nothing wrong with the posterior wall of the 
canal. Suture of the internal oblique across the 
posterior wall not only does not contribute to the 
repair of the actual lesion present, but gives the 
surgeon a false sense of security in the feeling that 
he has built up a firm inguinal floor, and tends to 
lead him to omit the one really pertinent step 
required, namely, the exposure and suture of the 
dilated internal ring. 

The Bassini step, in addition to being irrelevant 
to the purposes of the operation, is also ineffec- 
tive. It has frequently been shown (6, 11) that 
muscle and fascia do not unite firmly, and failure 
of union of the internal oblique with the inguinal 
ligament is regularly found at operations for re- 
current hernia. The term “‘conjoined tendon” is 
avoided deliberately in this discussion because it 
is at best a euphemistic misnomer. The surgeon 
is often seen taking a stitch into fleshy red muscle, 
saying as he does so that he is suturing conjoined 
tendon to the inguinal ligament, and this term is 
almost invariably used in descriptions of opera- 
tions for hernia. It must be obvious that con- 
tracting, living muscle cannot be sutured, with 
any expectancy of permanent union, toa rigid and 
unyielding structure with stitches that draw the 
muscle fibers out of their normal line. When 
contractions of the abdominal muscles are re- 
sumed, there is a pull on the suture line, and if 
the sutures do not yield, they must cut through, 
leaving, perhaps, a narrow scar to mark their 
former location. The proof, as stated, of the in- 
adequacy of muscle-to-fascia union is the finding 
at operation for recurrent hernia that these struc- 
tures have pulled away and have returned to their 
original positions. 

Definite injury to useful structures may result 
from this procedure. The significance of the 


internal oblique muscle as the sphincteric safe- 
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guard at the introitus to the inguinal canal has 
been described. Suture of this muscle with its 
attendant deformity, fixation, and cicatrization 
must certainly impair its capacity to function. 
This damage outweighs any possible benefit de- 
rived from a Bassini suture. 

Perhaps the greatest injury to the canal is done 
in those operations that attempt to provide max- 
imal strength for the posterior wall by bringing 
all of the layers behind the cord, displacing this 
latter structure to the subcutaneous position. 
Nature’s mechanism of providing a valvular out- 
let for the cord is thereby defeated. The patient 
is left, instead, with a short straight canal which 
is in direct line with the intra-abdominal force. 
The wall cannot be sutured snugly enough about 
the cord, in these operations, to prevent recur- 
rence of the hernia without strangulating the 
cord. Perhaps, because of the intermittent ex- 
pansions and contractions with the pulsations of 
the spermatic vessels, the cord works itself loose, 
and a hiatus occurs about it. The findings at 
reoperation in such instances are almost invar- 
iably the same. There is a direct protrusion of 
peritoneum just above the cord leading imme- 
diately into the subcutaneous tissue. The prob- 
lem of repair of such recurrence may be difficult 
since further tightening of the wall about the cord 
offers no greater security than did the original 
one, and the musculofascial wall has often been 
sufficiently damaged to make the return of struc- 
tures to their normal relations no longer possible. 

In old, large, long-standing indirect hernias, 
particularly if a truss has been worn for a long 
time, there may be destruction of the entire 
posterior canal wall from pressure of the hernial 
contents. In addition, there may be atrophy, 
relaxation, and attenuation of the overlying mus- 
culature, with even fragmentation of the external 
oblique aponeurosis. In such cases, the findings 
are analogous to those in direct hernias, and 
similar problems are presented. The therapeutic 
solution to these problems will be discussed 
below. 

Repair of direct hernia. The essential thera- 
peutic problem in direct hernia consists of a defect 
in the fascial floor of the canal due to insufficient 
support from absence of the overlying muscles. 
The inadequacies of the conventional operations 
are more glaringly obvious than in the indirect 
variety. Andrews has pointed out that the usual 
procedures attempt to close a triangular defect 
by sewing together two sides of the triangle. The 
larger the defect, the more tension will be re- 
quired to bring the internal oblique muscle to 
Poupart’s ligament. That the usual methods are 
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blique aponeurosis 
incised at internal 
ring 


Fig. 9. Repair of direct hernia. 
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Transversus aponeurosis sutured to inguinal liga- 


ment and reinforced with flap from lateral leaf of aponeurosis of external oblique. 


inadequate is revealed by the statistics herein 
cited, showing recurrences in from one-third to 
one-half of the patients operated upon. Because 
of these poor results, and because the patients are 
often made worse by an unsuccessful operation, 
Andrews has advised against operation in the 
usual cases of direct inguinal hernia. 

Logical solution for the problem of direct hernia 
should consist of repair of the hole in the trans- 
versus layer (transversalis fascia), and reinforce- 
ment of the repaired fascia by some type of fascial 
plastic operation. Treatment begins by freeing 
the sac from the stretched and torn fascial fibers 
coursing over it, and inverting it into the retro- 
peritoneal position. There is no point in opening 
the sac in the usual direct hernia because the sac 
is not long and finger-like as it is in the indirect 
variety, but is a short, blunt, dome-shaped bulg- 
ing through the fascial floor. These sacs are 
frequently fatty and opaque. This, plus their 
median position, increases the danger of injury to 
the bladder. It is safer, quicker, and just as satis- 
factory merely to return the unopened sac to the 
retroperitoneal space and to close the fascia 
over it. 

An exception to this rule is the relatively in- 
frequent diverticular type of direct hernia. Here, 
the sac emerges through a small, sharply defined 
aperture which is usually situated near the lateral 
edge of the rectus muscle. Such sacs are long and 
finger-like, and are subject to strangulation be- 
cause of the sharp margins of the ring: They 
should be opened, emptied of their contents, and 
removed just as is done in indirect hernia. 

The technique for the usual type of sac is 
shown in Figure 8. The thinned and attenuated 


fascial fibers are cut with scissors around the en- 
tire base of the sac. This completely liberates the 
sac and provides a free edge of fascia for suture. 
The sac is then inverted and the fascial edge 
brought down to the inguinal ligament with inter- 
rupted sutures of fine silk. This is a mobile layer, 
and no tension is required for bringing it into 
apposition with the inguinal ligament. Fascia is 
approximated to fascia, and normal relationships 
are restored. 

It is obvious, however, that the normal rela- 
tionships were inadequate, or the original hernia 
would not have developed. Strengthening of the 
transversus layer is, therefore, the second re- 
quirement of the operation, and this can be 
adequately accomplished only by reinforcing it 
with another firm fascial layer which should be 
brought into immediate apposition with it over a 
broad surface, without tension and with no inter- 
position of any other type of tissue. The rein- 
forcing fascia may be in the form of strips or 
sutures, or may be a solid transplant, either 
pedicled or free. A flap or patch would appear to 
be firmer than a lattice from weaving fascial 
strips, and a pedicled flap possesses the obvious 
further advantage of retaining its blood supply 
and, thereby, offering better prospects of union 
and survival. 

Pedicled flaps of firm, white fibrous fascia may 
conceivably be brought over the newly repaired 
inguinal floor from above or from below. The 
“white fascia” operation of Andrews brings the 
medial flap of the aponeurosis of the external 
oblique over the transversalis fascia and sutures 
it to the inguinal ligament. This may, in turn, be 
further strengthened by imbricating over it the 
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lateral flap of the aponeurosis. Similar fascial 
tissue may be derived from the anterior rectus 
sheath, by turning down a flap broad enough to 
reach to the inguinal ligament. All methods, 
however, of bringing the reinforcing fascia down 
from above have the common objection that 
whatever internal oblique muscle tissue is present 
will be interposed between the two fascial layers. 

This objection can be overcome only if the 
reinforcing layer is brought up from below. It 
can then be insinuated between the internal 
oblique and the transversus, and come to lie in 
immediate apposition with the newly repaired 
transversus fascia. Several such methods have 
been described. Turner cuts a flap from the fascia 
of the thigh and brings it deep to the inguinal 
ligament to cover the inguinal area. Wangen- 
steen turns up a pedicled flap from the iliotibial 
tract. This is an excellent method for repairing 
major defects of the abdominal wall, but he does 
not advise it for the routine direct hernias. Fora 
number of years, I (14) have used a flap from the 
outer leaf of the aponeurosis of the external 
oblique to reinforce the transversalis fascia. This 
method is technically easy, it fulfills the require- 
ments of a logical procedure for the problem at 
hand, and it has yielded sufficiently good results 
over this period of time to bring direct hernia 
definitely within the scope of operable conditions. 

The technique of this method is illustrated in 
Figure 9. The lateral flap of the aponeurosis of 
the external oblique is incised obliquely down- 
ward opposite the internal ring, and the flap thus 
formed is brought beneath the cord. The internal 
oblique muscle is separated from the transversus 
layer and held upward with a retractor, while the 
flap is sutured down to the subjacent transver- 
salis fascia. The internal oblique is then allowed 
to drop back into its normal position covering the 
suture line as a trap door. No sutures are placed 
in the internal oblique layer. 

The final step in the operation consists in re- 
constructing the anterior wall of the canal. In 
order to obviate weakness or relaxation at the 
site of the incision in the lateral leaf of the 
external oblique aponeurosis, the cut edge is 
brought up under the medial flap of aponeurosis 
with one or two mattress sutures. This medial 
flap is then brought over the cord and sutured to 
the outer surface of the inguinal ligament. A new 
external ring may be fashioned by means of a 
pursestring suture in Scarpa’s fascia. 

This procedure meets the requirements of a 
logical repair for the usual forms of direct hernia. 
The aponeurosis of the external oblique is almost 
invariably adequate for a reinforcing flap. Only 


fibrous tissue is sutured to fibrous tissue, and the 
layers are approximated to one another over a 
broad surface without tension and without inter- 
position of other tissue. Silk sutures are used 
throughout. The time required for the operation 
does not exceed that required for the usual types 
of repair. Since no structures are brought to- 
gether under tension, there is no contra-indication 
to repairing both sides of bilateral hernias at one 
sitting. While no further follow-up studies have 
been made since the original description of this 
method, the results continue to be sufficiently 
satisfactory to warrant the continued use of this 
operation in all direct hernias, and in those old, 
large, neglected indirect hernias in which the 
therapeutic problem is essentially the same as 
that of direct hernia. 


SUMMARY AND CONCLUSIONS 


A widespread tendency exists to approach the 
problem of the surgical treatment of inguinal 
hernia from the standpoint of routine application 
of one or another of the standard operations, 
without due consideration to the actual ana- 
tomical lesion to be corrected. Unwarranted com- 
placency as to the results of operative therapy, 
inaccuracy and ambiguity of anatomical descrip- 
tion, and inadequate differentiation between in- 
direct and direct hernias contribute to the con- 
fusion attendant upon discussions of this subject. 

Indirect and direct inguinal hernias are two 
distinct diseases. Each is based upon a different 
congenital anatomical predisposition, and each 
produces a different type of lesion. The prognosis 
in the two types differs widely, and appropriately 
different surgical attacks are required. 

Indirect inguinal hernia is due solely and en- 
tirely to the persistence of the processus vaginalis 
testis. In the earliest stages, this pre-formed sac 
constitutes the only deviation from the normal. 
Later, there is superimposed a secondary dilata- 
tion of the internal ring, from pressure of the 
hernial contents. In late, neglected, massive 
hernias, atrophy and attenuation of muscle and 
fascia converts the problem essentially into that 
of direct hernia. 

Direct inguinal hernia is due to congenital ab- 
sence of muscular support to the inguinal floor, 
from deficiency of the lowermost fibers of the 
internal oblique muscle. The transversus aponeu- 
rosis is inadequate to withstand the intra- 
abdominal pressure, and direct hernia results. 
The essential lesion is a defect in a fascial struc- 
ture, due to lack of overlying muscular support. 

The standard operations for inguinal hernia, 
consisting of the Bassini method and its numerous 
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modifications are not pertinent to these prob- 
lems, and may be definitely injurious. Logical 
treatment for indirect hernia should consist of 
ablation of the sac and narrowing of the dilated 
internal ring. Direct hernia requires closure of 
the hole in the transversus layer and reinforce- 
ment with some type of fascial plastic procedure. 
An ideal operation should approximate fascia to 
fascia over a broad surface, without tension and 
with no interposed muscle or fatty tissue. If pos- 
sible, the reinforcing fascial layer should retain its 
sources of blood supply. Methods for accomplish- 
ing these requirements are described. 
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TREATMENT OF CERVICAL NODES IN 
INTRA-ORAL CANCER 


JAMES J. DUFFY, M.D., F.A.C.S., New York, New York 


HERE is probably no more moot ques- 
tion in cancer therapy than how to treat 
the cervical nodes in intra-oral cancer. 
Not only do the methods in general 
vary, but the same man may change his approach 
as new cases with practically the same manifesta- 
tions present themselves at his clinic. Thus, a 
study of the literature dealing with the surgical 
treatment of cervical lymph nodes in intra-oral 
carcinoma fails to reveal a definition of oper- 
ability. The statistical reports are based, in 
nearly all instances, on all the cases subjected to a 
neck dissect 01, with little or no classification of 
the cervical metastases. This same condition pre- 
vails in the radiological literature regarding the 
treatment of the cervical nodes by irradiation. 
The figures are usually so massed that it is im- 
possible to ascertain the stage of the disease that 
has been cured or treated by irradiation. In the 
surgical approach the nodes may be found to con- 
tain metastatic cancer after excision. In the 
irradiated cases, proof of metastases is often lack- 
ing. Only lately has the presence of cancer in 
nodes been proved by aspiration biopsy. This 
method of diagnosis is not universally used, and 
when utilized is adequate only when a positive 
diagnosis can be made microscopically. A neg- 
ative report is not conclusive. The clinical diag- 
nosis of the presence of cancer in a cervical node 
is notably unreliable. The error ranges from 15 
to 35 per cent, that is, one-sixth to one-third of 
the cervical nodes presenting what appear to be 
signs of cancer are shown, on microscopic exam- 
ination, to be hyperplastic inflammatory nodes. 
Some reports give even higher percentages of 
error. It is obvious that statistics based on un- 
proved statements of cancer in cervical nodes are 
most unreliable. Moreover, the reports are most 
frequently based on cancer of the lip—a lesion 
made up of an adult type of cell, slow to metasta- 
size, and also limited in the extent of the metas- 
tases. The scope of surgery is more extensive in 
lip cancer than in the intra-oral group of carci- 
noma. The intra-oral group of carcinoma presents 
somewhat different problems from those encoun- 
tered in lip cancer, and only these will be con- 
sidered in this discussion. 
From the Memorial Hospital. 


The treatment of the cervical nodes has pro- 
gressed from local excision, to radical dissection, 
to bilateral dissection even when no nodes were 
palpable, to extensive irradiation in all types of 
cervical manifestations. During the past few 
years, in many clinics, the tren! has been the 
elimination of radical surgery, so that we are 
approaching the stage when the irradiation is be- 
coming too radical to the exclusion of surgery. 
It is not yet time to discard all surgery in favor 
of irradiation. Nor can surgeons disregard irradi- 
ation therapy of the neck in certain types of intra- 
oral carcinoma. A narrow point of view will serve 
only to discredit that method which is overdone 
to the exclusion of the other procedure. 

This presentation offers my criteria for surgery 
or irradiation of the cervical region in cases of 
intra-oral carcinoma, and all the manifestations 
from type and extent of the primary lesion to the 
general condition of the patient are taken into 
consideration. It is not possible to present statis- 
tics to prove all these criteria, but figures are 
available for those conditions which are the source 
of most of the arguments. The other criteria are 
based on clinical judgments, and there is little or 
no disagreement. The basis for this presentation 
is a consecutive series of 335 cases of carcinoma of 
the lateral border of the tongue, from 1923 to 
1933, inclusive. In all cases the diagnosis of the 
primary lesion was proved by microscopic diag- 
nosis. The proof of the diagnosis in the secondary 
manifestation was not uniformly proved, but this 
phase is explained and discussed in the related 
portion of this paper. 

It is the purpose of this paper to discuss the 
manifestations sequentially starting with the con- 
trol of the primary tumor and continuing through- 
out the several local, regional, and distant mani- 
festations, to the general condition of the patient. 
The subject will be approached from a surgical 
point of view with the understanding that the 
contra-indications to surgery are the indications 
for radiation, except in the very advanced cases in 
which no treatment by surgery or irradiation 
should be undertaken. 

Controllability of primary lesion. In this series 
of 335 cases of carcinoma of the lateral border of 
the tongue, 28 patients died of intercurrent dis- 
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ease or were lost before it could be ascertained 
whether or not the primary disease could be con- 
trolled. Of the 307 patients who survived for 
varying periods of time which seemed adequate 
to make some estimate of the primary lesion, in 
64 per cent the disease was apparently controlled 
and in 36 per cent it was uncontrolled. Of the 
controlled cases, some patients have remained 
well for 5 years or more, many have died of local 
or distant metastases or concurrent disease. Of 
the 110 other patients showing uncontrolled dis- 
ease (36 per cent), nearly all have died—some 
with only local persistence of the disease, but 
most of them with both primary and secondary 
disease. One patient lived many years with dis- 
ease present, but it is questionable whether it was 
persistent disease or multiple lesions. However, 
this case is rated in these statistics as a failure to 
control the primary disease. 

The cases that were uncontrolled were not 
limited to the advanced primary lesions. Of these 
110 uncontrolled primary lesions, 69 were in an 
advanced state of development and 41 would be 
considered early or borderline. This estimate is on 
the basis of clinical judgment, whether the lesion 
was extensive, involving much of the tongue or 
adjacent mucosa of the mouth, or whether the 
growth was limited to a portion of the tongue, 
roughly within 5 to 6 cubic centimeters in volume. 
It is to be noted that 63 per cent of the uncon- 
trolled lesions were advanced primary lesions. 
Therefore, a neck dissection is not indicated when 
the oral lesion is advanced, until the primary 
disease is entirely eradicated. Since 36.5 per cent 
of the early primary lesions persist in spite of 
treatment, it is more advisable to delay surgical 
care of the cervical region until there is an assur- 
ance that the primary lesion is controlled. This 
required interval of time may be devoted to 
moderate external irradiation, thereby obtaining 
some growth restraint, but not damaging normal 
tissue to the extent that neck dissection will be 
impossible. 

It should be noted that not all patients with the 
uncontrolled primary lesions died. In this uncon- 
trolled class were included not only those patients 
who showed persistent disease to death, but also 
those patients in whom a partial glossectomy was 
indicated for infection or fibrosis or both, and in 
whom the microscopic appearance of the tissue 
removed indicated that cancer cells were still 
viable. The conclusion must be that radical surgery 
of the cervical region should be delayed until the 
primary lesion is apparently controlled. 

Extent of primary lesion. If the primary lesion 
involves both sides of the oral cavity—except 


lesions of the lip if these are included in the oral 
group—a neck dissection is not indicated. Such 
involvement may be observed in central lesions, 
such as those in the base of the tongue or in the 
soft palate, or the lesion may originate on one side 
and extend to the opposite side, as is frequently 
noted in carcinoma of the lateral border of the 
tongue. 

In this series of cases, the extension of the 
primary disease beyond the midline of the oral 
cavity was observed in nearly 25 per cent of the 
cases—in the more advanced cases usually with 
extensive unilateral or bilateral cervical metas- 
tases. 

When this disease has extended to or beyond 
the midline, the metastatic nodes have usually 
reached a stage of development well beyond oper- 
ability. If there is only unilateral palpable in- 
volvement of nodes, it is quite likely that when 
the primary disease has so far extended that the 
opposite side of the tongue is involved, metastases 
will be manifest soon in the other side of the neck; 
but surgical excision is contra-indicated for other 
reasons: first, it is unlikely that the primary 
lesion can be controlled, and second, bilateral 
neck dissection has rarely eradicated bilateral 
metastatic disease. The mortality from bilateral 
neck dissection would most likely exceed the 
number of patients cured by bilateral neck dissec- 
tion. There are no available statistics to prove 
this contention, but the mortality from bilateral 
dissection of the neck cannot be ignored. If the 
disease from the extended lesion has not been 
deposited in the second side of the neck, there is 
no need for the bilateral dissection, and if it has 
so metastasized, the mortality percentages from 
the surgical procedure will surely surpass the 
percentage of cure. 

The percentage of cure of carcinoma of the base 
of the tongue is extremely small, when the metas- 
tatic cervical nodes are subjected to surgical exci- 
sion. This holds even though in many cases the 
cells of the growth are well differentiated. Many 
cancers in this region are so graded. The poor 
results of lesions of the base of the tongue are due 
to the midline position of many of these growths, 
with consequent metastases to both sides of the 
neck as well as to the mediastinal lymph nodes. 

Grade of primary lesion. Ina recent study of all 
tongue lesions admitted between 1923 and 1931 
inclusive, it was found that the lateral border of 
the tongue presented 21 per cent of grade 1 lesions, 
76 per cent of grade 2 and only 3 per cent of 
grade 3. There was none of the transitional cell 
type or lympho-epithelioma in this region of the 
tongue, these types being limited to the base of 
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the tongue, where 20.4 per cent of a representative 
group recently analyzed were either transitional 
cell carcinoma or lympho-epithelioma. This type 
of cell as well as the central location of the lesion 
accounts in some measure for the poor results in 
the surgical treatment of metastatic nodes from 
carcinoma of the base of the tongue, because these 
types metastasize early and bilaterally, at times 
giving rise to distant metastases in the medias- 
tinum, abdominal cavity, and in bone. 


TABLE I.—GRADE OF TUMOR IN NEARLY 400 
CASES ANALYZED 1923-1931 

















Grade of tumor Pans yo 
P tional an 
“ie imp 
Grade 1 Grade 2 Grade 3 epitheli- 
% ‘0 % oma—% 
Tip of tongue 28.5 57.2 14.4 ° 
Dorsum of tongue 56.2 37-5 6.2 ° 
Lateral border of 
tongue 21 76 3 
Base of tongue 4 66 9.5 20.4 

















It is not necessary to dwell long on the criteria 
for neck dissection as related to the gradation of 
malignancy of the oral tumor. Before the degrees 
of malignancy were understood, the very prompt 
and widespread recurrence, after neck dissection, 
of carcinoma in the « perative wound was the 
source of considerable consternation. This mani- 
festation usually occurs within a few months of 
the surgical procedure and is not confined to any 
one portion of the neck, but the growth invades 
the skin about the scar and often infiltrates the 
skin to the full extent of the operative flaps. This 
type of infiltrative growth promptly ulcerates and 
because there is also recurrence in deeper regions 
of the neck, hemorrhage frequently occurs from 
early ulceration and erosion of blood vessels. 
Although the bleeding from the lesser vessels may 
be controlled by moderate pressure, the constant- 
ly associated infection increases the ulceration 
until there is massive necrosis of the tissues of the 
neck with hemorrhage from the larger blood 
vessels which cannot be controlled. The depletion 
of che patient by repeated bleeding from the 
erosion of even the smaller vessels decreases his 
resistance to bacterial infection, so that death 
intervenes, caused by infection as much as by 
carcinoma. This sequence of progressive disease 
is most common in the transitional cell type of 
carcinoma and lympho-epithelioma, and to a 
lesser extent in epidermoid carcinoma, grade 3. 
These first two types seldom occur in the lateral 
border of the tongue, being much more frequent 
in the base of the tongue, the tonsil, and the 
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nasopharynx. The same sequence of recurrence— 
infiltration, ulceration with erosion of the cervical 
vessels—may and does occur in the more adult 
types of carcinoma, when ill advised or inadequate 
surgery is done. 

Limitation of cervical metastases. The fourth in 
the group of criteria for neck dissection in oral 
carcinoma will necessarily be considered under 
two headings, because the indication and contra- 
indication are not antitheses as in the other 
criteria, which were discussed together. There- 
fore, the lesions of the lateral border of the tongue 
will be used for the indications, and this same 
group together with a larger group of all oral 
lesions previously reported will be used to explain 
the contra-indications for neck dissection. 

The condition of the cervical region is classified, 
irrespective of the primary lesion, in 4 groups: 
(a) those with no metastatic nodes throughout 
the course of the disease; (b) those who develop 
metastatic nodes; (c) those admitted with oper- 
able nodes; and (d) those admitted with inoper- 
able metastatic nodes. 


TABLE II.—CERVICAL LYMPH NODES IN 335 
CONSECUTIVE CASES OF CARCINOMA OF THE 
LATERAL BORDER OF THE TONGUE 


Cases 

| 139 
Developed nodes—operable...................... 64 
Developed nodes—inoperable.................... 28 
Admitted with operable nodes.................... 49 
Admitted with inoperable nodes.................. 55 
NI ac si asersincasa suaisiaaiine as aiare a emia Digs Ae a ale 335 


The cases have been classified in Table II 
according to the criteria previously enumerated, 
except in regard to the grade of the tumor. The 
futility of neck dissection in the more malignant 
types of cancer was not fully understood in 1923, 
the first year included in these statistics. At that 
time the classifications as to the operability were 
based solely on the technical operability of the 
cervical region. The gold tubes for the interstitial 
application of radon into the tumor mass had not 
been developed at that time. These were first 
used extensively in 1925. As gold tubes of radon 
were not used in earlier years and as underdosage 
by external irradiation, as we now understand 
dosage, was the rule, an occasional case was sub- 
jected to surgical removal of the nodes which 
would now be assigned to radiation therapy only. 
Otherwise, the criteria have held throughout this 
group of 335 cases of cancer of the lateral border 
of the tongue. 

In the group of 113 cases which had operable 
nodes on admission or developed nodes after 
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admission, almost equal numbers were subjected 
to surgery of the cervical region and to radiation 
treatment of the nodes. The surgical cases had 
microscopic proof of the metastases in all in- 
stances, but some of the irradiation cases lacked 
this proof. The others had an incisional or aspira- 
tion biopsy. It is not necessary to give the 
percentages here, because in all cases the clinical 
evidence seemed quite adequate. Practically all 
the failures gave unmistakable evidence of cervi- 
cal metastases, often by fungation of the tumor. 
Assuming that all irradiation cases had metas- 
tatic carcinoma, even then the comparative fig- 
ures should be conclusive in regard to the proce- 
dure to be followed. 

Sixty-eight patients were treated by irradiation 
and in 45 cases a neck dissection was done. The 
cases for these methods were not at all times 
deliberately chosen. Occasionally some other 
disease contra-indicated radical surgery. During 
the latter few years a large proportion of cases 
purposely have been subjected to irradiation 
rather than surgery. 

The neck dissection in practically all the sur- 
gical cases was a radical dissection. In the first 
year or two covered by the statistics, in an occa- 
sional case a lesser procedure was done—removal 
of tissue of one or two triangles of the neck. In 
only one case was a simple excision of nodes done. 
The external carotid artery was ligated for 
hemorrhage, and gold tubes were implanted in the 
wound. This case has been allotted necessarily to 
the surgically treated group. 

Of the 68 patients with operable neck metas- 
tases subjected to irradiation, 5 remained free of 
disease for 5 or more years. Three of these had 
positive biopsies at the time of the surgical expo- 
sure for radon implantation. The diagnosis in the 
2 other cases depended on clinical examination. 
The group so treated, therefore, had a 5 year 
survival of 7.4 per cent. 

In the operable group in which a neck dissection 
was done, in 45 cases, 9 patients or 20 per cent are 
known to have survived free of disease for 5 years 
or more. In the total operable group there were 
2 cases lost in 4 and 4% years, both free of disease 
at the time, and both had had proved metastases 
in the cervical region. It is reasonable to assume 
that there would be no recurrence at such a late 
date. Though such an event might occur in lip 
carcinoma, it is not so in carcinoma of the tongue. 
There was one lost case at 4% years in the surgi- 
cally treated and in the radiation treated group. 
If these cases were added to their respective 
groups, the percentage of the operable and irradi- 
ated group is 8.8 per cent and of the surgically 





treated group it is 22.2 per cent. These percent- 
age figures show considerable difference in the 
results of irradiation and surgery in the operable 
group. To get the proper estimate, these figures 
should be compared with each other. In doing so, 
it is learned that the surgical cases showed a better 
result by more than 200 per cent, even though 
there were included in the radiation group 2 cases 
that were not proved to have metastatic car- 
cinoma microscopically, although the clinical evi- 
dence seemed sufficient to classify the nodes as 
metastatic nodes. If the non-proved cases were 
deleted from the statistics, the percentage of 
cured cases in the irradiation group would be 5.9 
per cent whereas the surgical group would remain 
the same—22.2 per cent. These latter two per- 
centages include the 4 and 4% year cases. The 
question might be asked here why the non-proved 
cases were deleted from the well cases and not 
deleted from the failures. In the latter group 
there was no doubt about the presence of disease 
in the cervical region. The nodes progressed to a 
mass of cancerous nodes and often fungated 
through the skin. There is no difficulty in differ- 
entiating an advanced metastatic mass from in- 
flammatory nodes in the late stages of metastases 
in the cervical region. 

It might be maintained by the proponents of 
irradiation that the radiation treatment of the 
earlier cases was not as good as during the later 
years. That is granted. But because of the less 
efficacious irradiation by the roentgen-ray and 
glass seeds of radon in the first years of these 
statistics, some doubtful cases were subjected to 
surgery. These were included in the operable and 
operated upon group, but would now be allotted to 
irradiation. It is certain that these would more 
than compensate for the less efficacious irradiation 
of that period. The analysis of these two groups 
of cases by years has not shown any marked 
difference in the percentages. My first analysis 
from this point of view was done in 1933. Each 
year thereafter I have added one or more 5 year 
group of patients to my statistics. Up to the 
present time the percentage of cures by the two 
methods has not varied from year to year more 
than 2 per cent. 

Although metastatic carcinoma of the neck can 
be cured by irradiation, as shown by the figures, 
the relative percentages of cures of the irradiated 
and the operated upon cases in the operable group 
leave no doubt as to the method to be employed. 
It may be that further experience with the more 
protracted external irradiation and the more 
accurately estimated dosage by interstitial radon 
may improve the result in the irradiation group. 
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This experience should be obtained not in the 
operable group but in the large number of inoper- 
able cases, many of which are only slightly beyond 
operability. As these results improve, then the 
irradiation method may be extended to the oper- 
able cases. Moreover, there is always a small per- 
centage of patients in the surgical group who 
refuse radical surgery. These may be conscien- 
tiously treated by irradiation. 

If the mortality of neck dissection were high, 
then there might be some hesitation in its under- 
taking. In ascertaining the percentage mortality, 
to the above series of 45 operable and operated 
upon cases there must be added 9g cases in which 
neck dissection was done for supposed operable 
nodes, but microscopic examination proved the 
nodes to be inflammatory, therefore these cases 
are classified as having had no nodes throughout. 
In this total series of 54 neck dissections, there 
was one death, a mortality rate of less than 2 per 
cent. This patient died of pneumonia, but he had 
a partial glossectomy at the same time the neck 
dissection was done. It is reasonable to attribute 
the pulmonary infection to glossectomy rather 
than neck dissection. Nevertheless, it is classified 
as a fatality following neck dissection. 

Absence of cervical metastases. Because the con- 
tra-indication to neck dissection in this criterion 
is not simply the opposite of the indication for 
neck dissection, it must be the subject for a dis- 
tinct analysis. 

If there are no nodes, a so called prophylactic 
neck dissection is not indicated. The statistics 
which lead to this contra-indication to dissection 
of the cervical region are taken from two sources 
—the present series of cases of carcinoma of the 
lateral border of the tongue and a larger group of 
carcinomas of all the regions of the mouth, which 
was previously published in 1927. There is no 
reason to believe that there would be any change 
in the percentage of even larger groups. It is 
quite possible that there would be fewer advanced 
cases as evidenced by cervical metastases, because 
the laity is becoming more cancer conscious, seek- 
ing advice earlier, and because present day treat- 
ment is more efficacious. 

In this series of 335 cases of carcinoma of the 
lateral border of the tongue, 139, or 41.2 per cent, 
gave no evidence of regional lymph node involve- 
ment. Sixty-four patients admitted without 


metastatic nodes developed operable cancerous 
nodes during the period of observation and 28 
developed inoperable nodes in the cervical region. 
The number of patients developing inoperable 
metastatic nodes would suggest a socalled prophy- 
lactic neck dissection if the figures were accepted 


without further analysis. However, in some of 
the patients developing inoperable nodes, the 
metastases occurred bilaterally, usually from ad- 
vanced and extensive primary disease, which was 
uncontrolled, and, therefore, on that basis, contra- 
indicated surgery even before the metastases 
manifested themselves. A few had distant metas- 
tases at the same time as the cervical metastases 
appeared and radical surgery would have been of 
no avail. An appreciable number of cases were 
the highly malignant type and metastasized wide- 
ly—this highly malignant type is not amenable to 
surgery. An occasional patient declined to return 
for observation for a time, during which period an 
inoperable cervical metastasis occurred. In the 
last group some benefit might seem possible from 
a prophylactic neck dissection, but this possible 
benefit seems to have been nullified when the 
figures in Table II are examined. To attain any 
possible cure in this extremely limited group, it 
would have necessitated a radical neck dissection 
in 280 patients, because surgery would have been 
done on the 139 cases with no metastatic nodes 
throughout the course of the disease, in the 92 
patients developing metastatic nodes, and in the 
49 patients who were admitted to the hospital 
with the cervical region in an operable condition. 
A neck dissection would not have helped the 139 
patients who had no metastatic nodes at any 
time, nor would it have made any significant 
change in the result of those developing inoperable 
metastases. The routine neck dissection would 
mean this: that 280 would have had a radical neck 
dissection, whereas only 113 could reasonably 
have been expected to have derived any benefit. 
From this group were taken the 113 cases previ- 
ously discussed under indications for surgery. 
Others developed inoperable nodes or refused 
surgery. One hundred thirty-nine patients need- 
lessly would have had a radical neck dissection. 
The mortality of this operation usually varies 
from 2 to 6 per cent. Fischel reported that, in a 
series of 42 cases of cancer of the lip with palpable 
nodes, only 14 of the nodes proved to be carcinom- 
atous; and, in 13 cases in which there were no 
palpable nodes, microscopic examination showed 
the presence of cancer in the nodes in 2 cases. It 
is not reasonable to expect that the 5 year results 
would improve by such a percentage. To these 
figures may be added the thought that 139 pa- 
tients would have suffered the physical and men- 
tal discomfort of a major operation from which 
they obtained no benefit. 

Previously published by me are the following 
figures for a much larger group of cases of all the 
oral lesions. 
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TABLE III.—CONDITION OF CERVICAL REGION 
IN SERIES OF CASES OF ORAL CARCINOMA— 
NECK NODES IN INTRA-ORAL CANCER 











TABLE IV.—PATIENTS ADMITTED WITH NO 
CERVICAL METASTASES AND THE PERCENT- 
AGE FREE FROM METASTASES 
















































































Site of . No nodes . No nodes on 
“atta Total “ Operable | Inoperable | Developing 
yt sng cases poe nodes—% | nodes—% | nodes—% Polnecy _Admitted No nodes as 
Bus without nodes throughout throughout 
Lip 271 77.8 10 4 8.5 lo 
Tongue 268 43.3 13 14.5 28.7 Lip 233 210 90.1 
Floor of mouth| 122 44.2 22.5 14.5 18.8 Tongue 194 117 60.3 
Inferior max- Floor of mouth 77 54 70.1 
illa 84 65.5 10.7 Ir.9 11.9 - - 
———— Inferior maxilla 65 55 84.6 
Superior max- 
illa 62 72.6 9-7 3.2 14.5 Superior maxilla 54 45 84.3 
Hard palate 31 717.4 6.4 9.7 6.4 Hard palate 26 24 92.3 
Soft palate 34 58.8 11.8 11.8 27.7 Soft palate 26 20 77.0 
Buccal mucosa] 98 60.2 13.3 23.3 15.3 Buccal mucosa 714 59 79.7 
Tonsil 124 32.3 25 22.1 12.5 Tonsil 56 40° 71.4 
Antrum 65 70.8 10.8 13.5 17.4 Antrum 54 46 85.2 
Larynx, intrin- Larynx, intrinsic 77 73 04.8 
sic 105 69.5 5-7 15.2 3.8 
; Larynx, extrinsic 47 43 91.6 
Larynx, extrin- | 
_sic 99 44.4 I1.t 41.4 3 Total 083 786 | 79.95 





These figures in Table III show the number 
and percentage of the cases in regard to the con- 
dition of the cervical region on admission for all 
the lesions of the oral cavity. From this table 
are derived the figures in Table IV. 

It is noted in Table IV that the lesions of the 
different regions of the mouth show varying per- 
centages of freedom from cervical metastases. 
Several factors are responsible for this fact. 
Among these factors may be mentioned the mo- 
bility of the part involved, the number of lymph 
channels draining the part and especially the de- 
gree of malignancy with the proportionate num- 
ber of highly malignant lesions of the several 
regions of the mouth. Comparing the figures for 
carcinoma of the lateral border of the tongue 
(Table II) this difference is not as great as it at 
first seems to be, because in the larger series all 
the regions of the tongue were included. The base 
of the tongue is notably likely to show early 
cervical metastases, especially because of the fre- 
quency of the highly malignant type of growth. 
To some extent these figures vary, because in the 
larger groups (Table IV), the percentages were 
tabulated for a period of only 2 years, or less if 


death from uncontrolled primary lesion or inter- . 


current disease intervened; whereas in the series 
of cases of carcinoma of the lateral border of the 
tongue all patients were followed up to the time 
of death—for 5 or more years in the cured cases. 

Analyzing the figures in Table IV in the same 
manner as in Table II the figures were important. 


There were 1,363 consecutive cases in the group. 
Of these, 983 or 70 per cent were admitted without 
palpable metastatic nodes; 175 patients had oper- 
able nodes and 205 patients were admitted with 
inoperable nodes. If a neck dissection had been 
done on all patients except those in the inoperable 
group, there would have been 1,158 surgical oper- 
ations on the cervical lymphatics, whereas only 
372 patients had or developed operable nodes. 
The difference in these figures indicates the num- 
ber of patients (786) on whom a major operation 
would have been done with little or no gain in the 
ultimate results. 

Perforation of the node capsule. The criteria 
dealing with carcinoma involving or perforating 
the capsule of the lymph node cannot be discussed 
on a statistical basis, because these patients have 
been assigned for treatment by irradiation. This 
has been so for many years, because it was very 
promptly learned that surgery in this class of 
cases was futile. The rapidly growing and early 
metastasizing type involves the capsule early and 
surgery is contra-indicated because of the degree 
of malignancy. Other local metastases as well as 
distant deposits are probably present but not pal- 
pable at the time. The more differentiated types 
of carcinoma extend beyond the node capsule 
more slowly, but when the growth has so far 
progressed that it has invaded or perforated the 
capsule, the probability of eradicating the disease 
by surgery is most distant. Besides the possibility 
of more distant metastases and the uncontrol- 
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lability of the primary lesion, there is the added 
difficulty of estimating the limits of the metastatic 
disease. The carcinoma usually extended well 
beyond the palpable mass, often infiltrating an 
important blood vessel of the region or involv- 
ing the periosteum of the mandible if the metas- 
tasis was in the upper portion of the neck. Fol- 
lowing the infiltration of the capsule, the car- 
cinomatous nodes seem to necrose centrally very 
promptly, because of the interference with the 
blood supply. The cavity may be very irregular 
in contour and may even involve the surrounding 
structure so that any surgical procedure will cause 
contamination of the normal tissue by viable 
cancer cells. Unsuspected involvement of the 
platysma muscle is often noted upon the exposure 
of such a node for radon implantation. The extent 
of the growth in this more advanced state of 
metastatic disease is impossible to ascertain. The 
sequence of events, following contamination of the 
operative field by viable cells from a node with a 
perforated capsule is the same as discussed under 
grade of tumor, namely recurrence, infiltration of 
skin, and other structures of the cervical region, 
followed by erosion and hemorrhage. The only 
variation is the greater rapidity of the progress, 
because of the diffuse contamination. The node 
capsule may be infiltrated and the node still be 
movable. Only after the cancer has perforated 
the capsule of the node does the mass become 
irregular in outline, merge with the surrounding 
tissue, and become fixed. Therefore, a metastatic 
node that is irregular in outline, merges with sur- 
rounding tissue, and is partially or completely 
fixed, does not constitute a suitable condition for 
radical surgery. 

Extent of cervical metastases. Bilateral cervical 
metastases contra-indicate neck dissection. Con- 
tralateral involvement is practically the same 
contra-indication, because with contralateral 
metastases, the cervical region on the same side 
as the primary lesion quite certainly contains 
carcinoma but not in a palpable stage. The 
contralateral metastatic deposit may find more 
fertile soil, and therefore may reach a palpable 
stage more promptly than does the metastatic 
deposit on the same side as the-primary lesion. 

No statistics are available to show the futility 
of operating on bilateral and contralateral metas- 


tases, nor are there any such figures known. It. 


may again be emphasized that published figures 
are the conglomerate type and include not only 
those cases with metastatic neck nodes but also 
those without metastases. These are of no value 
in deciding upon a procedure to be followed and 
in estimating the prognosis of an individual case. 
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The criteria dealing with bilateral metastases 
have been considered in that portion of the dis- 
cussion relating to extension of the primary 
growth to the opposite side of the oral cavity, and 
it need not be amplified here. Few surgeons now 
attempt the eradication of bilateral cervical 
metastases from oral carcinoma—except lip. 
Distant metastases. It is obvious that a distant 
metastasis is a contra-indication for neck dissec- 
tion. Such metastases occur in lungs, mediastinal 
nodes, liver, abdominal nodes, bones, and other 
less likely places. No known treatment can have 
sufficient influence on the disease in the more 
distant regions to indicate a radical neck dissec- 
tion for concomitant cervical metastases. 
General condition of patient. Because oral car- 
cinoma is a disease of middle life and especially 
of the more aged, some consideration must be 
given to the life expectancy of a patient when 
treatment is planned. It is not possible to antici- 
pate an acute pulmonary disease, nor some of the 
acute cardiac disorders, but it is possible to make 
some estimate of the kidney function, the condi- 
tion of the blood vessels, and the state of the 
myocardium. Disease of the kidneys, blood ves- 
sels, and heart are the causes of many of the 
deaths in the aged. Unless there is a fair life 
expectancy for the patient, no radical surgery 
should be undertaken. The mental shock, the 
physical trauma, and the possible mortality 
should be considered in estimating the probable 
prognosis for each patient. This is a matter for 
clinical judgment and no rules can be formulated. 
Based on the several possible manifestations, 
from the local lesion to the general condition of 
patient, the criteria may be expressed as follows: 
NECK DISSECTION 


Indicated 

1. Primary lesion is con- 
trolled. 

2. Primary lesion is lim- 
ited to one side of the oral 
cavity. 

3. Primary lesion isshown 
to be of highly differenti- 
ated cell type. 

4. Cervical metastases 
are present and limited to 
one group of nodes or nodes 
in two contiguous cervical 
triangles. 

5. Capsule of nodes is not 
perforated by carcinoma. 

6. Opposite side of neck 
is free of metastases. 


7. No distant metastases 
are present. 

8. Patient is in good gen- 
eral condition. 


Contra-indicated 

1. Primary lesion is un- 
controlled. 

2. Primary lesion extends 
to or beyond the midline of 
the oral cavity. 

3. Primary lesion isshown 
to be of undifferentiated 
cell type. 

4. No metastatic nodes 
are present. 


5. Capsule of node is per- 
forated by carcinoma. 

6. Contralateral or bi- 
lateral cervical metastases 
are present. 

7. Distant metastases are 
present. 

8. Patient is 
general condition. 


in poor 
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It should be obvious that for a case to be oper- 
able, all the indications for neck dissection must 
be present, and the presence of any manifestation 
mentioned in the contra-indications rules out a 
radical neck dissection. 

The specific procedures to be followed in the 
treatment of the cervical region cannot be fully 
outlined. If the treatment is to be surgical only 
the radical neck dissection is advocated. Some 
surgeons of experience seem to be satisfied with a 
suprahyoid dissection of the neck. It is my opin- 
ion that the radical neck dissection, removing the 
sternomastoid muscle and internal jugular vein, 
together with the bloc removal of the tissue of the 
cervical triangles, is the method of choice. In the 
irradiated cases, no exact procedure can be out- 
lined. The available facilities for external and 
especially interstitial irradiation vary greatly in 
the many clinics. The radiological approach must 
depend on the available radium or radon and the 
type of applicators. These criteria are applicable 
for clinics in which competent surgery is done, and 
in which are located competent radiologists with 
adequate irradiation facilities. 
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AN EXTRAPERITONEAL METHOD OF REPAIRING A THIRD 
DEGREE PROLAPSE OF THE SIGMOID 
FOLLOWING A COLOSTOMY 


J. ROSS VEAL, B.S., M.D, F.A.C.S., Washington, D.C. 


HE prolapse of a portion of the sigmoid 
following a colostomy may cause serious 
consequences. Although the prolapsed 
gut may be easily reduced, an operative 
repair is indicated if permanent restoration is de- 
sired. The main objection in repairing such a 
prolapse is the possible contamination of the per- 
itoneum and the development of peritonitis. A 
procedure which completely excludes the prolapse 
from the peritoneal cavity is presented in this com- 
munication. Since the plastic repair is done extra- 
peritoneally the danger of peritonitis is eliminated. 


From the George Washington and Georgetown Surgical Services 
of the Gallinger Municipal Hospital, Washington, D.C. 





Fig. 1. Schematic drawing showing the eversion of the 
prolapsing segment from fixed position at the end of the 
loop. Note the direct communication of the peritoneal ex- 
tension along the bowel with the general cavity. 


Some degree of prolapse or eversion of the di- 
vided loop of bowel may follow any colostomy. 
It is more likely to occur in the double barrel type, 
because of the size of the opening in the abdom- 
inal wall through which it protrudes. The size of 
the defect made in the abdominal wall in the per- 
formance of a colostomy is undoubtedly the most 
important factor in the prevention or the creation 
of a prolapse of the colostomy loop. Infection 
around the colostomy may break down the inci- 
sion and weaken the stability of a newly formed 
artificial anus. A long redundant segment of bowel 
is more prone to prolapse than a short fixed seg- 
ment. Prolonged increased intra-abdominal pres- 
sure as produced by straining in attempting to 
defecate, or in lifting a heavy weight, may cause 
the colostomy loop to become everted. 

One may grade the extent of the prolapse of the 
colostomy loop into 3 degrees as is used for rectal 
prolapse. The first degree is an eversion of only 
the mucosa. The second degree is an eversion of 
the entire bowel wall but to a very short distance. 
The third degree is an eversion of several centi- 
meters or inches of the bowel (Figs. 2 and 3). The 
degree of the prolapse depends upon the size of 
defect in the abdominal wall, the mobility of the 
sigmoid, and the intra-abdominal pressure. 

Besides the presence of the protruding bowel 
the patient complains of local pain. There may 
be bleeding from the exposed mucosa, and, if not 
reduced, ulceration or gangrene may develop. The 
prolapsed loop may become so swollen that com- 
plete obstruction results. While it may be possible 
to reduce a third degree prolapse, either by taxis 
or bed rest, it usually recurs. Furthermore, there 
is a gradual increase in the size and extent of the 
prolapse so that surgical removal of the external 
segment is indicated. 

During the past 2 years at the Gallinger Muni- 
cipal Hospital, we have encountered 4 cases in 
which a third degree prolapse has occurred in one 
loop of a double barrel sigmoid colostomy. In 3 
instances the lower segment became prolapsed and 
in 1 the upper segment. 

The pathological anatomy of a prolapsed sig- 
moid loop is similar to that of an intussusception. 
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Fig. 2. Third degree prolapse of lower segment of double 
barrel temporary sigmoid colostomy. Colostomy for re- 
lief of stricture of rectum due to lymphopathia venereum. 


PERITONEAL 
SPAC. 





Fig. 4. First stage of extraperitoneal repair from within 
abdomen. A, Non-prolapsing loop; B, the prolapsing 
loop, showing closure of peritoneal space around fascial 
ring with No. oo chromic interrupted sutures; C, cross 
section of closure of space around fascial ring through 
which loop protrudes. 





Fig. 3. Third degree prolapse of upper segment of per- 
manent type of colostomy. Colostomy performed for relief 
of stricture of rectum due to lymphopathia venereum. 


The end of the sigmoid loop is firmly attached to 
the abdominal wall and remains fixed. Therefore, 
the bowel protrudes by a process of eversion. A 
cross section through the prolapse would reveal 
an outer tube with mucosa externally, a space 





Fig. 5. Second stage of repair. A, Excision of prolapsed 
segment and closure of space; B, closure completed and 
defect in abdominal wall made smaller by the resuture of 
layers about the colostomy. 





674 SURGERY, GYNECOLOGY AND OBSTETRICS 


communicating directly with the peritoneal cav- 
ity, and an inner tube of bowel with the serosa 
external (Fig. 1). If one examines the colostomy 
from inside the abdomen, the double loop of colon 
will be seen extending through the abdominal wall. 
The opening in the wall is bounded by a hard fas- 
cial ring to which the parietal peritoneum is closely 
bound. In the case of a permanent colostomy the 
non-prolapsed segment will be found to be firmly 
adherent to the abdominal wall and there will be 
no external extension of the peritoneum. In the 
Maydl double barrel type the non-prolapsed seg- 
ment will be firmly attached at all points except 
to the prolapsing segment. At this point it will be 
pulled a short distance through the opening along 
with the prolapsed loop. The prolapsed segment 
in the permanent colostomy may be entirely free 
as it passes through the opening in the abdominal 
wall. It may be attached along one side of the 
opening and free on the other. In this case the 
peritoneal extension will be limited to the free 
portion. In the Maydl type, of course, the pro- 
lapsed segment will be attached to the non-pro- 
lapsed loop on one side. The manner of attachment 
of the loops and the degree of peritoneal extension 
through the opening cannot be accurately deter- 
mined until the colostomy is exposed through an 
abdominal incision. 

The danger of producing peritonitis by resec- 
tion of the prolapsed loop is obvious since it does 
communicate with the peritoneal cavity. The grav- 
ity of this danger was illustrated in one of our 
cases. From an external examination we felt that 
we were dealing only with redundant mucosa. 
This was removed with a cautery and a fatal per- 
itonitis developed. In order to eliminate the pos- 
sible contamination of the peritoneum, the follow- 
ing procedure has been used successfully in 3 cases. 

The abdomen is prepared and draped in the 
usual manner with the colostomy walled off from 
the remainder of the operative field. A midline 
incision is then made at the level of the colostomy. 
In the case of a midline colostomy a left rectus 
incision should be used. When the abdomen is 
opened the inner loops of the colostomy are identi- 


fied (Fig. 4). A finger is passed around the pro- 
lapsed loop and the extent of the defect and the 
limits of peritoneal extension are noted. Then « 
row of interrupted No. oo chromic catgut sutures, 
completely encircling the prolapsed loop, are passe:| 
from the serosa of the involved bowel to the adja 
cent parietal peritoneum of the fascial ring. This 
closes the peritoneal extension along the bowe! 
loop and excludes the prolapsed portion from the 
general cavity. If the sigmoid is redundant it 
should be attached to the abdominal wall. A slit 
is made through the parietal peritoneum for sev 
eral inches just distal to the colostomy opening. 
The redundant sigmoid is then sutured into this 
slit by interrupted sutures. The abdomen is now 
closed in layers. 

The second stage is carried out 48 hours later in 
the following manner. The prolapsed loop is di- 
vided about 3 centimeters from the abdominal 
wall, and all bleeders are ligated. The outer and 
inner bowel walls are then approximated with in- 
terrupted chromic No. oo catgut sutures (Fig. 5). 
If the defect in the abdominal wall, through which 
the colostomy makes its exit, is too large it should 
be repaired at the same time. This is done by sim- 
ply opening the old incision and reclosing the wall 
in layers making sure that a snug closure is ob- 
tained around the protruding loops. 


SUMMARY AND CONCLUSION 


One loop of a sigmoid colostomy may become 
prolapsed if the defect in the abdominal wall is too 
large. This defect may be due to improper closure 
of the abdominal wall about the colostomy or may 
be caused by separation of the incision following 
infection. Prolapse is more prone to occur in the 
double barrel than in the single barrel type of 
colostomy. Apparently the lower “‘non-function- 
ing” loop prolapses more frequently than the upper 
functioning segment. The pathological anatomy 
is similar to that found in the presence of rectal 
prolapse. The danger of peritonitis following re- 
pair is obvious. A procedure which eliminates this 
danger by extraperitonealizing the prolapsed seg- 
ment has been presented. 
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GAS CYSTS OF THE INTESTINE 


JAMES A. JACKSON, M.D., Madison, Wisconsin 


AS cysts of the intestine are a rare and 
interesting condition, first described in 
the American literature in 1908 by 
Finney. He encountered the lesion in- 

cidentally while operating for carcinoma of the 
pylorus and noted 

‘““...a curious, soft, multilocular cystic tumor, 15 centi- 
meters long by 8 centimeters wide at its widest point, found 
attached to the free border of a loop of ileum about 1 foot 
above the ileocecal valve. No similar growths were ob- 
served elsewhere in the abdomen. From the peculiar cystic 
appearance of the mass, it was for a moment thought to be 
a beginning echinococcus cyst. On further examination, 
however, it was discovered that the cysts contained only 
gas. The cysts, of which there were a great many, were 
massed together like soap bubbles in a basin of suds, being 
irregular in shape on account of the pressure of the neigh- 
boring cysts. The cysts themselves varied in size from 
microscopic to as large as grapes. Each cyst seemed to 
have a thin, fibrous tissue wall of its own. Here and there 
hemorrhages could be seen in the fibrous tissue stroma. 
When the cyst walls were punctured, the air escaped with 
an audible hiss or pop, showing that it was under consider- 
able pressure. The cystic growth was most prominent on 
the free border of the intestine, but completely surrounded 
the affected loop, extending here and there in scattered 
groups on both sides of the mesentery, for a distance of 
from 2 to 3 centimeters from its intestinal attachment. 
Some of the cysts were pedunculated. A single cyst or 
group of them might be attached by a single pedicle. The 
whole tumor mass was covered here and there by a thin, 
web-like fibrous structure which suggested an old fibrinous 
peritoneal exudate that had become partially organized. 
There were no adhesions between the tumor and the sur- 
rounding structures.” 


Finney’s description of the gross appearance of 
these cysts is quite typical. He and Professor 
William Welch, pathologist, believed that the 
growth was a distinct type of tumor, the cells of 
which have the faculty of secreting gas. At the 
present time this theory is not generally held, al- 
though the exact etiology of the condition is still 
unknown. Finney brought the literature on the 
subject up to date and gave a synopsis of the his- 
tories of 18 cases previously reported in foreign 
journals. 

From the similarity of the gross and micro- 
scopical pathology dating from the first case re- 
ported by Bang in 1876, there is no doubt that the 
condition was known as a distinct entity even at 
that early date. It was also known, as was proved 
by secondary operation in Mori’s case, that the 
cysts may undergo spontaneous disappearance. 
Nine months after an operation for stomach 

From the Jackson Clinic. 


trouble, during which he had found most of the 
jejunum and ileum covered with innumerable air- 
containing cysts, he had occasion to reopen the 
abdomen for obstruction and found to his surprise 
there was not a sign of a cyst to be seen on any 
part of the intestine. 

A composite of the microscopical examinations 
of these cysts shows that they are of various sizes. 
They have, as a rule, a lining of endothelial cells 
with an outer wall of connective tissue. Within 
the dilated lymph spaces are numerous giant cells 
containing from 20 to 50 nuclei. Numerous di- 
lated capillaries and small blood vessels are found 
in the fibrous tissue interspaces between the cysts. 
Most of the cysts are devoid of contents except 
air, and although they may occupy any layer of 
the intestinal wall, they are usually subserous. 

The second report of an American case is by 
Turnure, of New York, in 1913. As in Finney’s 
case, the condition was found incidentally while 
he was operating on a stomach lesion. Turnure 
gave a very complete description of his case, with 
pictures of the gross and microscopical appearance 
of the cysts. He observed: (1) The gas found 
within the cysts was apparently atmospheric; (2) 
there is an absence of communication between 
the cysts; (3) there is an inflammatory and pro- 
ductive process between the cysts, resulting in 
the formation of connective tissue leading to the 
obliteration of certain cysts and, therefore, a kind 
of healing process; (4) absence of bacteria in most 
of the cysts. 

He draws attention to the fact that the forma- 
tion of small gas cysts in the intestine of animals 
(hogs) has been known for a long time. The dis- 
ease, found in an otherwise healthy hog was first 
described by Mayer in 1825. As to the origin of 
the condition found in animals, Schweitzer and 
Heydemann claimed that there is a certain 
amount of obstruction of the intestine, due to a 
catarrhal inflammation which causes accumula- 
tion of gas, and which under pressure is forced 
into the lymphatics through small openings in the 
mucosa, thus forming the cysts. Although Tur- 
nure discussed the pathogenesis of gas cysts from 
the following viewpoints, namely bacterial, 
mechanical, neoplastic, and chemical, he arrived 
at no definite conclusions concerning their origin. 

Turnure cited 50 cases, including his own, and 
gave abstracts of each case. 
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Fig. 1. Drawing of a section of small intestine removed 
at autopsy. The appearance of the cysts in this case is 
similar to that in mine. (Courtesy of H. G. Sloan.) 


Sloan in 1920 reported the third case in Ameri- 
can literature. A picture of a section of the small 
intestine covered with the cysts is so similar to 
what I found in my own case that with Dr. 
Sloan’s kind permission I am reproducing it here 
(Fig. 1). He discusses the etiology and decides 
that the condition is best explained by the me- 
chanical theory. 

My own case, operated upon in January, 1920, 
would be the fourth authentic American case. 

In England Nitch and Shattock reported 2 
typical cases in 1919 and concluded that the bal- 
ance of evidence is slightly in favor of a mechani- 
cal causation, i.e., an effusion of gas from the 
lumen of the alimentary canal through ulceration 
of the mucosa. 

In 1923 they tabulated 85 authentic cases from 
all sources and noted that 50 to 60 per cent are 
accompanied by gastric or duodenal ulcer and 83 
per cent have caused partial or complete obstruc- 
tion. 

Mills, in 1925, reports 1 case of his own and 2 
others. In 1 of the latter cases, a second opera- 
tion was done 2 years later, at which time the 
cysts had all disappeared. This fact corroborates 
Mori’s case and my own. 

In 1928, Silverstone reported a case found at 
operation for a perforated gastric ulcer. Approxi- 
mately 3 months later it was necessary to reop- 
erate on account of the gastric pathology, and at 
that time there was no trace of the cysts found, 
the bowel being roughened and cicatrized. 


Lamont, describing an additional case in 1928, 
believed that ‘the gas is neither forced into, noi 
formed in, tissue spaces, but is formed in actual! 
lymph channels. The anatomical arrangement o/ 
the lymphatics, which form a complicated series 
of plexuses, would be quite compatible with the 
tier-like arrangement of the cysts. Furthermore, 
the histological appearances support this view.” 
As to how the gas is produced, he is not ready at 
this stage to suggest more than that he believes 
the gas formation is purely a chemical reaction 
related to the absorption of the contents of a 
dilated stomach and bowel. Secondarily to the 
gas production there is, he believes, a patho- 
logical process of perilymphangitis which results 
in the loculation leading to cyst formation. 

Pybus reported a case in 1934. This case, like 
so many of the others, was encountered at opera- 
tion for pyloric obstruction due to ulcer. It is 
interesting to note that x-ray examination showed 
air between the liver and diaphragm similar to 
Sloan’s case, although no perforation was present. 
Both authors believed that this was of some diag- 
nostic importance. 

In 1929 Moore reported 4 cases in infants and 
states that up to this time only one previous case 
in an infant had been reported, and that by 
Maass. 

Botsford and Kradower in 1938 described 6 
additional cases in infants, bringing the total 
number up to date as 171. Englund’s case, which 
they include, is probably not a true pneumatosis 
of the bowel. 

From the description of gas cysts in infants it 
would seem that, grossly, their appearance is 
similar to that found in the adult; their location 
is in the mucous and submucous layers of the in- 
testine, whereas in the adult they are usually 
subserous. In 3 of the cases of Botsford and 
Krakower, cysts were found in the mesenteric 
lymph glands, and in 1 the cisterna chyli and the 
proximal half of the thoracic duct were distended 
with gas. In most of the infants, diarrhea was a 
symptom, and enteritis and mesenteric lymphad- 
enitis was found at autopsy; very rarely were 
giant cells found in and around the cysts. 


CASE REPORT 


Clinic No. 37210, L. L. J., a farmer, aged 53 years, first 
consulted me at the clinic in December, 1917, complaining 
of “stomach trouble.” For 25 years he had noted a dull, 
gnawing pain in the pit of his stomach which was present 
most of the time and was occasionally relieved by the 
taking of food. For several years he had vomited from one 
to three times daily and the vomitus consisted of undi- 
gested food particles, some of which had been taken several 
days previously. There had on occasion been some blood 
and mucus in the vomitus. His appetite was poor, he was 








con 
mol 
pas' 


had 


mal 
tior 
The 
the 
sho 


duc 
due 


nex 
he 

Ho 
Wi 


sev 
afte 
tin! 
hac 


gra 
typ 
im! 
wa: 
the 
the 
var 
enc 
tog 
on 

oth 
apy 
wh 


the 
wa 
log 
exa 
tio’ 
cor 
are 
lini 
in 

reg 
cyt 
for 
wa 
the 
of 

tin 


pel 
no 
nu 


co" 
19 
Mi 
ho 
se\ 
cri 
tel 


me 








JACKSON: GAS CYSTS OF INTESTINE 677 


constipated, and had lost some weight. All symptoms were 
more severe during the summer months. The family and 
past medical history were irrelevant; an appendectomy 
had been performed i in 1905. 

Physical examination showed a rather poorly nourished 
male; the heart and lungs were normal. Abdominal examina- 
tion revealed marked tenderness at Mayo-Robson’s point. 
The liver, spleen, and kidneys were not palpable, and 
there was no evidence of hernias. Gall-bladder x-ray films 
showed no abnormalities; a gastro-intestinal series showed 
a very large stomach with several peristaltic waves; no 
duodenal cap. Diagnosis: pyloric obstruction, probably 
due to a duodenal ulcer. 

Operation was advised but the patient demurred. I 
next saw him on January 26, 1920, 25 months later, when 
he was admitted to my service at the Madison General 
Hospital, referred by Dr. M. W. Randall of Blue River, 
Wisconsin. 

The history disclosed that 9 days previously a sudden, 
severe, epigastric pain had prostrated him. About an hour 
after the onset of the pain, vomiting began which had con- 
tinued almost constantly. He had passed some flatus but 
had had no bowel movement since the onset. 

Physical examination revealed his condition to be very 
grave. His abdomen was distended. His appearance was 
typical of an obstruction of several days’ duration. An 
immediate laparotomy was performed. The small intestine 
was moderately distended and dusky red in color, and 
there was a volvulus present involving the ileum. Covering 
the greater portion of the intestine were innumerable cysts 
varying in size from a millet seed to almost as large as the 
end of one’s thumb. In places they were found grouped 
together like a small bunch of grapes; they were also noted 
on the surface of the mesentery. Some were transparent; 
others presented a creamy white appearance. The cysts 
apparently were pneumatic, as they contained no fluid 
when opened. 

Being unfamiliar with the condition at the time, I 
thought it was some type of cystic neoplasm. A specimen 
was removed and sent to Dr. C. H. Bunting of the patho- 
logical department of the University of Wisconsin for 
examination. Dr. Bunting recently re-examined the sec- 
tions and submitted the following report: “The specimen 
consists of a series of cysts without obvious content. They 
are also without epithelial or demonstrable endothelial 
lining. Their walls consist of dense connective tissue which 
in most places is cell poor and fibrous, although in some 
regions fibroblasts are more numerous, and there are lympho- 
cytic infiltrations. In one cyst several multinucleated, 
foreign body giant cells are flattened against the fibrous 
wall. In the angular tissue masses between the cysts 
there are some adipose tissue and a few arteries and veins 
of considerable size.” A photomicrograph enlarged ten 
times accompanied his report and is reproduced here (Fig. 
2) 

The volvulus was reduced and a simple enterostomy was 
performed. Due to the patient’s extremely bad condition, 
no attempt was made to examine the stomach and duode 
num. 

Convalescence was slow but he made a satisfactory re- 
covery. He was not seen by me again until September 5s, 
1923, 214 years later, when he was brought to the Madison 
Methodist Hospital on account of abdominal pain of 24 
hours’ duration. The onset had been sudden and the pain 
severe. Needless to say, his condition was again very 
critical. He was vomiting, had a poor pulse, and the 
temperature was elevated. The abdomen was distended 
and rigid. The diagnosis was perforated gastric ulcer. Im- 
mediate operation was performed, and when the perito- 





Fig. 2. Photomicrograph of histological section through 
cysts of the mesentery. 


neum was opened considerable free gas escaped. The peri- 
toneal cavity was filled with fluid and a fibrinous exudate 
was present throughout. There was a perforation 1 centi- 
meter in diameter on the anterior wall of the stomach near 
the pylorus, partially covered by omentum, from which 
air and fluid were discharging, but no food particles were 
present. The remarkable thing was that, nowhere through- 
out the abdomen could be found any sign of the gas cysts 
which had been so numerous at the time of his previous 
operation for obstruction. 

The perforation was excised and closed with a tag of 
omentum covering the sutures. The abdomen was washed 
out with several gallons of saline and closed. The patient 
rallied from the operation but had a very stormy convales- 
cence. One month after operation he had a lysis of the 
abdominal wound, which was closed under local anesthesia. 
A month after this the symptoms from his pyloric obstruc- 
tion at the site of perforation were so marked that the ab- 
domen was reopened and an anterior gastro-enterostomy 
was performed. This operation gave him immediate relief 
from his obstructive symptoms. At the time of discharge 
from the hospital he had a large incisional hernia. 

In July, 1924, 6 months following discharge from the 
hospital, he reported to the clinic, complaining of pain in 
the left upper quadrant, thought to be due to the ventral 
hernia. Operation was advised but the patient refused. 

Two months later he was again seen at the clinic, at 
which time he was still complaining of pain, locating it 
above the iliac crest on the left side. A colon x-ray film 
showed some distortion of the large bowel, which was 
thought to be due to adhesions. He was advised to have a 
repair of his ventral hernia but again refused. 

In October, 1924, he decided, on account of almost con- 
stant pain in the upper left abdomen, to submit to opera- 
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tion, which was performed by Dr. Reginald Jackson, on 
October 14, 1924. His operative record showed that there 
was a large ventral hernia. There were extensive adhesions 
around the stomach and coils of intestines. The gastro- 
enterostomy opening was adherent to the left upper poste- 
rior abdominal wall, just below the last rib. At this point 
an area about 5 by 7 centimeters in diameter was very 
densely indurated, and was found to be a gastrojejunal 
ulcer which had perforated but was walled off by attach- 
ment to the parietes. The mass was freed, the ulcer ex- 
cised, and a new gastro-enterostomy performed at the 
former site. The ventral hernia was repaired. 

Pathological report by Dr. Bunting was as follows: 
‘Section shows an ulcer with chronic inflammatory base 
in which there was no evidence of malignant growth.” 
No mention was made of presence of any of the gas cysts 
previously described, so it is safe to assume there were none. 

He was discharged from the hospital on November 3, 
1924, in fair condition. He returned on March 21, 1925, 
still complaining of pain in left side of abdomen with con- 
siderable gas. The pain, however, was not of the burning 
character that he had before the removal of his gastro- 
jejunal ulcer. There was no vomiting or hematemesis; no 
melena, bowels regular, no recurrence of hernia. 

X-ray examination of the gastro-intestinal tract was re- 
ported as follows: “Duodenal cap not seen; stomach ad- 
herent along the greater curvature to left parietes; 50 per 
cent gastric residue at 5 hours. Splenic colon appears to 
be involved in adhesions to stomach.” 

He was last seen at the clinic on August 7, 1933. His 
complaints were about the same as they were at his last 
visit 8 years previously, except that a left inguinal hernia 
had developed. The patient did not remain for further 
study. In 1939 a letter from his local physician stated that 
he worked daily on his farm, but that he had a stricture of 
the esophagus which had to be dilated once or twice a year, 
the condition necessitating a soft diet most of the time. 
The patient is now 75 years old. 


CONCLUSIONS 


Pneumatosis of the bowel is a rather rare con- 
dition of unknown origin, although at the present 
time the mechanical theory is generally held by 
the majority of authors. My own belief is similar 
to Lamont’s, namely, that gas gains entrance to 
the lymphatics at the site of an ulcer or a break 
in the mucosa of the stomach or bowel, and is then 
distributed along the lymphatics to points be- 


tween the layers of the bowel walls in the form of 
cystic dilatations. 

The condition is self-limited and eventually 
undergoes a fibrous tissue healing. It therefore 
requires no treatment per se when found coin- 
cident with a gastric or intestinal lesion at opera- 
tion. 

Although much more prevalent in adults, gas 
cysts have been found at operation in children, 
the gas having a tendency to become entrapped 
in the lymphatics. 

My own case, operated upon in 1920, makes 
the fourth American case, and brings the total 
collected from all sources to 172. 
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INJURY TO THE FEMORAL ARTICULAR CARTILAGE 
BY THE MEDIAL MENISCUS 


ALAN DeF. SMITH, M.D., F.A.C.S., and BYRON B. KING, M.D., New York, New York 


NJURIES to, and derangements of, the 
semilunar cartilages of the knee joint are of 
frequent occurrence. It is our desire at this 
time to describe a lesion of which we have 

been unable to find any previous description. 

This lesion was first noted by one of us (A. 
DeF. Smith) in 1931 while doing an exploratory 
arthrotomy for an internal derangement of a 
knee. During the past 9 years, at the New York 
orthopedic Dispensary and Hospital, it has been 
observed as the sole finding in 1o different pa- 
tients. The last case is too recent to include in 
this communication, so that g are herewith re- 
ported. It has been noted in each instance during 
the course of an arthrotomy which was done be- 
cause of suspected injury to the medial meniscus. 
The symptoms and signs are similar to those en- 
countered in tears or gross displacements of the 
medial meniscus. Four different operators have 
independently noted the lesion while exploring 
the interior of a knee joint. These 9 cases dis- 
closed only the pathology to be described, al- 
though in each a long medial incision was made, 
thus giving an adequate exposure of the joint. 
Other cases have been encountered but have been 
excluded from this report because they were com- 
plicated by additional lesions in the knee joint. 
The lesion is a well defined depression in the ar- 
ticular cartilage of the medial femoral condyle 
which corresponds in position and outline to the 
anterior portion of the medial meniscus. Con- 
verging upon this area is a pannus of vascular 
tissue which encroaches upon the femoral carti- 
lage. We believe that this lesion is caused by an 
injury in which the meniscus is suddenly and 
forcibly pressed against the femoral articular 
cartilage with the knee in extension. Since in 
none of the cases was the meniscus torn or other- 
wise damaged, it is probable that the mechanism 
of this injury is different from that which com- 
monly causes a tear of the meniscus. 

Normally there is a slight impression on the 
articular surface of the medial femoral condyle 
which is made by the anterior border of the 
medial meniscus. This slight impression is termed 

From the New York Orthopedic Dispensary and Hospital. 

Read before the Orthopedic Section of The New York Academy 


Medicine on February 16, 1940. 
Dr. King, Annie C. Kane fellow. 


the medial groove. The medial groove normally 
receives the anterior border of the medial menis- 
cus when the knee is extended. In the 9 cases 
reported, a sharply outlined depression was seen 
in the normally smooth surface of the articular 
cartilage overlying the medial groove of the me- 
dial femoral condyle. With the knee extended, the 
anterior portion of the medial meniscus fitted 
perfectly into this depression in the articular sur- 
face of the medial femoral condyle. A film of 
vascular tissue extended from the inner side of 
the medial femoral condyle down to the ab- 
normal depression in the cartilage. The femoral 
articular cartilage was not lacerated or detached, 
and the underlying bone was not exposed. The 
articular cartilage covering the depressed area 
was thin and in some cases contained small areas 
of calcification. 

This lesion does not have the appearance, usual 
location, or characteristics of osteochondritis dis- 
secans, and is not to be confused with it. No 
loose bodies are present. The medial meniscus 
is not torn, and is seen to occupy its normal po- 
sition. In 7 of our 9 cases, the operator de- 
scribed the medial meniscus as being more 
freely movable than normal, but in no case was 
there a gross displacement. The synovial mem- 
brane lining the medial aspect of the knee was 
moderately thickened and inflamed in 6 of the 
cases. Tissue sections revealed a chronic syno- 
vitis in 3 of these. Several knees presented a 
slight to moderate effusion at the time of opera- 
tion. In all 9 cases the medial meniscus was re- 
moved, and the surgeon and pathologist could 
find no evidence of a tear. 


ANALYSIS OF NINE CASES BEING REPORTED 


There were 4 males and 5 females. Their ages 
at operation ranged from 16 to 48 years, with an 
average of 24 years. All gave a definite history 
of injury. Eight sustained a twisting injury to 
the knee, and the ninth lost consciousness at the 
time of injury (automobile accident). None of the 
patients was certain about the position of his 
knee when it was injured. The time interval be- 
tween the original injury and operation ranged 
from 1 month to 24 months, with an average of 
9-5 months. One patient experienced periods of 
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Fig. 1. Lesion of articular cartilage of medial femoral 
condyle. 


disability following minor twisting injuries to 
the knee, and a second patient experienced 3 such 
periods of disability prior to operation. In the 
remainder the disability was continuous from the 
time of the injury to the operation. All cases 
developed an effusion immediately following in- 
jury. This was slight to marked and lasted from 
a few days toa month. Pain was complained of 
by all patients. This was described as being over 
the medial aspect of the joint line just behind the 
medial patellar border. Tenderness was elicited 
in all cases and corresponded to the site of pain 
in each instance. Prior to operation, 4 knees pre- 
sented limitation of extension—limitations of 10, 
10, 15, and 60 degrees, and 7 presented limitation 
of flexion—limitations of 5, 10, 15, 15, 40, 45, 
and 45 degrees. Only 1 of the 9 cases gave a his- 
tory of transitory “locking”’ of the knee, and this 
was always reduced by the patient himself. All 
patients experienced a sensation of instability 
of the knee, which was noted chiefly when climb- 
ing or descending stairs. One patient, the same 
whose knee “locked,” experienced an actual “giv- 
ing way.” Three patients noted “catching,” 
“clicking,” “‘slipping,’’ or “grating.” All 9 pa- 
tients were treated by exploratory arthrotomy 
and excision of the medial meniscus after con- 
servative treatment in the form of bed rest, heat, 


massage, and a snug compression bandage had 
failed to relieve symptoms. All were relieved of 
the pain, tenderness, instability, and other symp)- 
toms of which they complained before operation. 
A woman who was 48 years old, and whose mo- 
tion was limited from 80 to 170 degrees, reported 
a slight residual limitation of flexion after opera- 
tion. A girl 16 years of age had some pain in her 
knee during cold weather, but had no limitation 
of motion or disability. Another patient had re- 
turn of pain and tenderness on the inner side of 
the knee after spraining her ankle. 

This lesion in all probability may have been 
noted by other operators, but in a survey of the 
voluminous literature dealing with medial menis- 
cus injuries, we have come upon only the follow- 
ing observations. Henderson (13) stated that 
it is very difficult to estimate the amount of 
trauma that may be inflicted upon a joint surface 
by a crushing force exerted on attempted exten- 
sion of the knee by a curled or crumpled up semi- 
lunar cartilage. Owing to its fibrocartilaginous 
nature, the semilunar cartilage may itself escape 
any serious damage and yet severely injure the 
cartilaginous articular surface. Bristow (2) noted 
erosion of articular cartilage with or without 
injury to, or displacement of, the semilunar car- 
tilages in addition. Muller (17) noted that car- 
tilaginous softening may take place at pressure 
points where menisci or other structures are situ- 
ated, and that pressure from one structure may 
produce changes in the other. Chaklin found 
that in rare cases there was observed a combi- 
nation of injury to the cartilage and to the medial 
meniscus. Darrach (6, 7) stated that the articular 
cartilage covering the femoral and tibial condyles 
and the under surface of the patella frequently is 
injured and softened. The milder lesions he con- 
sidered to be often associated with an abnormal 
meniscus, fat tabs, or loose bodies. Morris be- 
lieved that the pressure of a twisted or folded 
semilunar cartilage might cause erosion of the 
articular cartilage on the femoral condyle or the 
upper aspect of the tibia. Eaves and Campiche 
noted that in the condition described by the 
French as a pincement de ménisque (pinching of 
the meniscus) there is no rupture of the cartilage 
and no displacement of fragments, but simply a 
contusion with subsequent swelling of the semi- 
lunar cartilage. 

The mechanism of injuries to, or displacements 
of, the medial meniscus is an interesting study, 
and various causative theories have been ad- 
vanced by different authors. Sir Robert Jones 
called attention to the attachment of the medial 
meniscus along the whole of its convex margin 
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SMITH, KING: 


to the joint capsule and to the strong, somewhat 
fan-shaped internal lateral ligament. The an- 
terior cornu is attenuated and its attachment to 
the tibia is never very strong and is often very 
slender. The function of the menisci is to assist 
the opposite lateral ligaments to resist lateral 
movements of the knee. They act as wedges be- 
tween the tibia and femur and make the cruciate 
ligaments more tense. The cause of the injury 
to the medial meniscus he regarded as a strain 
thrown upon the internal lateral ligament while the 
knee is flexed and the femur rotated inward. Many 
observers (2) have noted that the coronary liga- 
ment attaching the media] meniscus to the tibia 
is approximately 6 millimeters in width, while 
that attaching the lateral meniscus is 10 milli- 
meters in width. This, of course, limits the 
normal mobility of the medial meniscus, and pre- 
disposes it to pinching injuries. Galeazzi stated 
that fibrous bands connect the anterior crucial 
ligament to the anterior horn of the medial me- 
niscus. In semiflexion, rotation movements of 
the knee may cause excessive tension on the 
crucial ligaments which is transmitted to the 
semilunar cartilages, and so may produce a va- 
riety of lesions. Cubbins and Conley noted that 
the semimembranosus tendon is firmly attached 
to the medial meniscus. If the leg is rotated out- 
ward, this tendon will be subject to greater ten- 
sion and might press the medial meniscus deeper 
between the bones, so that it would be much 
more liable to be trapped upon sudden extension. 
Bernstein stated that the inner alar ligament 
as a rule is wider than the external and can be 
traced through the fat pad sending fibers which 
blend with it and descend to become incorporated 
or inserted with the coronary and transverse 
ligaments into the anterior cornu of the medial 
meniscus. Sudden contraction of the quadriceps 
tendon pulls the patella with a violent jerk, pull- 
ing the anterior cornu of the medial meniscus 
away from the region of safety by means of the 
internal alar ligament. Love believes that during 
the outward rotation of the femur on the tibia 
the associated movement of the more mobile 
lateral meniscus is transmitted by the transverse 
ligament to the anterior horn of the medial me- 
niscus. Henderson (14) found that some fibers 
of the quadriceps are inserted rather low down on 
the inner side of the capsule. He felt that this 
prolongation, on attempted extension, might pull 
in such a manner as to disturb the normal con- 
tour of the medial meniscus, thus causing its 
anterior extremity to be caught between the femur 
and the tibia. He also believed (15) that there 
was such a condition as a hypermobile medial 
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meniscus which moves about enough to be pinched 
occasionally but not fractured. However, Surls 
and Osgood thought that when the quadriceps 
contracts it extends the joint and at the same 
time draws the capsule tense. The capsule trans- 
mits this pull to the menisci, and draws them up 
out of harm’s way as the joint is extended; when 
the quadriceps relaxes, it allows the knee to flex 
and the menisci to slide centrally again. 

Most observers (17) have felt that roentgeno- 
grams of these knees, which at operation present 
medial meniscus pathology alone, are negative 
save for some narrowing of the medial compart- 
ment of the joint space in long standing cases, and 
effusion in the more acute cases. In the antero- 
posterior view we have at times noted a thicken- 
ing of the soft tissue capsular shadows overlying 
the medial aspect of the joint line. This may be 
seen not only in the lesion here described, but 
also may be seen with tears and displacements 
of the medial meniscus. MclIlhenny noted a 
haziness or blurring about the internal articular 
portion of the tibial head in the anteroposterior 
roentgenogram. 


CASE REPORTS 


CasE 1. F. McR., No. 133,216. Patient, a female, aged 
20 years, fell from a ladder, 19 months prior to admission, 
and twisted her right knee. Marked effusion occurred and 
pain and tenderness were present over the medial aspect 
of the knee at the joint line. The knee felt insecure when 
she descended stairs. Symptoms were not relieved by con- 
servative treatment, and on February 26, 1931, the right 
knee was explored. The lesion previously described was 
found, and medial meniscectomy was done. Examination 
on April 5, 1932, 14 months after operation, revealed full 
motion at the right knee. Only slight superficial tenderness 
about the operative scar was present. No instability was 
experienced. The knee ached slightly after prolonged walk- 
ing, but the pain complained of before operation had been 
relieved. 

CasE 2. J. S., No. 157,023. Patient, a male, aged 20 
years, had twisted right knee, 2 years prior to admission, 
while playing baseball. Effusion, pain, and tenderness sub- 
sided after 3 weeks of conservative treatment. Three sub- 
sequent similar attacks, brought on by minor traumas, 
occurred. Between attacks the left knee felt insecure and 
unstable, and flexion beyond 65 degrees was painful. Ex- 
ploratory arthrotomy and medial meniscectomy were done 
on January 17, 1933. Examination on October 18, 19309, 
6 years and 9 months after operation, revealed no tender- 
ness or limitation of motion of the right knee which was 
stable and symptomless. 

CasE 3. B. H., No. 158,645. Patient a female, aged 18 
years, wrenched left knee while tobogganing, 1 month 
prior to admission. Effusion, pain, tenderness, instability 
when climbing stairs and a sensation of “slipping” re- 
sulted. Motion at the left knee was limited from 165 to 
40 degrees. On March 16, 1933, exploratory and medial 
meniscectomy were done. Examination on October 12, 
1939, 6 years and 7 months after operation, showed com- 
plete range of motion of the left knee. There was no tender- 
ness or instability, and normal function had resulted. 
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Case 4. K. B., No. 167,481. Patient, a female, aged 48 
years, injured her left knee, 2 months prior to admission, 
by losing her balance as she stepped off a high train step. 
Effusion, pain, tenderness, and a sense of insecurity re- 
sulted. Motion was limited from 170 to 80 degrees. Con- 
servative treatment failed to give relief, and on May 12, 
1934, exploratory arthrotomy and medial meniscectomy 
were done. Examination on October 15, 1939, 5 years 
and 5 months after operation, revealed a few degrees 
limitation of flexion, but no other abnormality. All 
symptoms of disability of the left knee had been relieved. 

CasE 5. F. W., No. 186,629. Patient, a male, aged 32 
years, injured his ‘right knee 5 months prior to admission, 
in an automobile accident. Effusion, pain, tenderness and 
a feeling of instability resulted. Motion at the right knee 
was limited from 120 degrees to 80 degrees. Exploratory 
arthrotomy and medial meniscectomy were done on Oc- 
tober 25, 1935. Examination on October 23, 1939, 48 
months after operation, revealed full motion at the right 
knee. No abnormal physical findings were present. Ex- 
cept for slight aching in damp weather, no symptoms were 
complained of. No instability or tenderness was present. 

Case 6. L. S., No. 165,371. Patient, a female, aged 23 
years, wrenched the left knee, 1 year prior to admission, 
when thrown to floor by a boiler explosion. Effusion, pain, 
tenderness, a feeling of insecurity and “‘clicking” were not 
relieved with conservative therapy. Flexion was limited 
to 50 degrees by pain over the medial aspect of the knee. 
Exploratory arthrotomy and medial meniscectomy were 
done on April 19, 1937. Examination on October 25, 1939, 
30 months after operation, revealed motion at the left 
knee to be complete. Examination was within normal 
limits, except for a slight hypesthesia over the skin area 
supplied by the infrapatellar branch of the saphenous 
nerve. The only complaint was slight aching with damp 
weather. No “clicking” or instability was noted. 

Case 7. E. S., No. 214,016. Patient, a female, aged 24 
years, caught her heel on a step and wrenched her left 
knee, 5 weeks prior to admission. Effusion, pain, tender- 
ness, instability, and a “slipping” sensation resulted. Ex- 
tension to 180 degrees caused pain and spasm. Explora- 
tory arthrotomy and medial meniscectomy were done on 
June 20, 1938. Examination on October 15, 1939, 16 
months after operation, revealed no tenderness, limitation 
of motion, or instability. Following a fall in which she 
sprained her left ankle on January 22, 1940, she had some 
pain and tenderness on the inner side of her knee. 

Case 8. F. D., No. 214,510. Patient, a male, aged 21 
years, twisted his left knee 1 year prior to admission. 
Effusion, pain, tenderness, instability, and frequent at- 
tacks of transitory “locking” which were easily reduced by 
the patient, were not relieved by conservative treatment. 
Exploratory arthrotomy and medial meniscectomy were 
done on September 14, 1938. Examination on October 23, 
1939, 13 months after operation, revealed full motion at 
the left knee. No instability, tenderness, or restriction of 
free motion was present. Five degrees’ lateral relaxation, 
which had been present before operation, was still present. 
His only complaint was slight aching after prolonged stand- 
ing, due probably to the lateral relaxation. 

CASE 9. S. M., No. 222,122. Patient, a female, aged 16 
years, wrenched the left knee, 7 weeks prior to admission, 
and sustained effusion, pain, tenderness, and a feeling of 
instability. Motion was limited from 170 to 70 degrees 
by pain and spasm. Exploratory arthrotomy and medial 
meniscectomy were done on May 2, 1939. Examination 
on October 15, 1939, 5 months after operation, disclosed no 
tenderness or limitation of motion of the left knee. On 
February 1, 1940, a moderate degree of pain upon de- 
scending the stairs was complained of, although the pa- 


tient played badminton without symptoms. Crepitus was 
present on full flexion of the knee. 


SUMMARY AND CONCLUSIONS 


In 10 patients who complained of pain, stiffness, 
and disability of the knee following an injury, a 
lesion consisting of a depression in the articular 
cartilage of the medial femoral condyle with a 
pannus of vascular tissue converging upon it, was 
found. Although the knee was explored through 
a long medial incision, no other pathological con- 
dition was found and the area of damage to the 
femoral articular cartilage corresponded with the 
position of the anterior end of the medial menis- 
cus when the knee was extended, and we believe 
that it was caused by an indentation by the me- 
niscus when the knee was forcibly extended. The 
theory that the depression in the cartilage is 
caused by trauma is supported by the fact that 
in all the cases a veil or pannus of vascular tissue 
converged from the inner side of the femoral con- 
dyle upon the indentation in the cartilage. 

Treatment consisted in exploratory arthrotomy 
and medial meniscectomy. In none of our cases 
was diagnosis made before exploratory ar- 
throtomy, because the history, signs, and symp- 
toms were identical with those of medial menis- 
cus tears. In 1o such cases patients have been 
so treated at the New York Orthopedic Dis- 
pensary and Hospital during the 9 year period 
1931 to 1939 inclusive. Nine of these patients 
have been followed-up from 5 months to 6 years 
and 9g months after operation, with an average 
follow-up period of 3 years and 3 months. The 
results have been most satisfactory, in that the 
signs and symptoms of disability complained of 
before operation have been completely relieved 
in 7 cases and greatly improved in 2 cases. 
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UROLOGY IN CHILDREN 


MONG the many notable and out- 
standing contributions to American 
medicine, the development of urol- 

ogy in children takes high rank. It can be said 
in all truth that nowhere else has this subject 
received such intensive study as in this coun- 
try. This particular field has been greatly 
benefited by widespread and intensive study. 
Evidence of this fact is that our conception of 
urinary disorders in infancy and childhood has 
undergone a complete change, lesions which 
formerly were regarded as relatively frequent 
are now found to be relatively rare whereas, 
other lesions which were considered to be rare 
have been demonstrated to be relatively 
common. 

One of the pioneers in the development of 
urology in children was the late Edwin Beer. 
If not the first, he was among the first to use 
an electrically lighted instrument to examine 
these little patients. For this purpose he used 
the Hayes pharyngoscope and to this he later 
attached a device by means of which the 


ureters could be catheterized. The great diffi- 
culty in the early days was that cystoscopes of 
small caliber were not available. With the 
development of better and smaller instru- 
ments, however, it is now possible to examine 
boys as young as 7 days of age with a plain 
examining cystoscope. The early prevailing 
impression that cystoscopic examinations 
should not be carried out in children because 
of the possible severe reactions, is a notion 
that has been practically dissipated, as it is 
now a well recognized fact that children toler- 
ate instrumentation far better than do adults. 

As interest in the subject grew, the neces- 
sity for following a definite routine in study 
was more generally appreciated. The value of 
a careful study of the past history and careful 
physical examination, urinalysis, bacterio- 
logical study of the urine, roentgen-ray exam- 
inations of the genito-urinary tract, the use of 
the cystoscope and ureteral catheter, the 
shadowgraph catheter, retrograde pyelography 
and cystograms has become increasingly more 
and more appreciated. Recently the addition 
of intravenous urography to our armamenta- 
rium has definitely established the fact that 
these children can and should have the same 
benefits of modern urological study as do 
adults. In every properly conducted chil- 
dren’s hospital today, there is to be found a 
urological department well equipped and well 
manned. 

The literature of not long ago contains 
numerous articles dealing with the subject of 
cystopyelitis and its treatment, and the long 
list of drugs recommended in its treatment is 
astounding. The very multiplicity of the 
therapeutic measures suggested and advised 
over the years, is proof positive that the de- 


684 











- 


f 
1 





EDITORIALS 685 


sired result was not obtained. Failure was 
and is due to the fact that in many of these 
cases, something more than a simple infection 
is present, since the causative factor is ob- 
struction. It is an undeniable fact that ob- 
structing uropathies in children occur with 
relatively great frequency. For this reason 
medical management should not be continued 
over too long a period of time before a careful 
urological study is made to determine why 
the infection persists and why the therapeutic 
measures instituted have failed. No matter 
how simple the case may be, the infection 
must be combated not only until the patient 
is free of all symptoms but until the urine is 
free of pus and, still more imperative, until 
the urine is sterile on culture. This fact was 
emphasized by Helmholt and myself as early 
as 1920. 

Valves in the prostatic urethra, median 
bars, and contractures of the internal urethral 
orifice with the development of severe hydro- 
ureters and hydronephrosis are found with 
increasing frequency. Therefore, it is im- 
portant that the underlying causative factor 
in each case should be discovered and cor- 
rected. 

It is important that one should not lose 
sight of the fact that acute infection is often 
superimposed on serious organic lesions, and 
that even with the many new chemothera- 
peutic agents now available, one is not justi- 
fied in treating patients indefinitely without 
instituting a careful survey of the urinary 
tract to determine the cause of failure of the 
agent employed. 

The common malignant tumor of the urin- 
ary organs in infancy and childhood is the 
Wilms’ tumor, the so called adenomyosar- 
coma of the kidney. Recent literature reveals 
many articles dealing with this condition 
which is of great interest not only to the 
urologist, but to the pediatrician, the roent- 


genologist, and the pathologist as well. It is 
to be hoped that as a result of this great 
interest the little patients thus afficted will 
be given treatment at a much earlier period 
than they have been previously. Early diag- 
nosis is just as important in the management 
of such cases as it is in malignant disease in 
the adult. 

A slight difference of opinion still exists re- 
garding the treatment of patients with Wilms’ 
tumors. The opinion prevailing is that the 
tumor is radiosensitive and that a course of 
deep roentgen-ray reduces its size. While in 
general this is true, I have seen several Wilms’ 
tumors which did not respond to roentgen 
therapy. Among the urologists however, it is 
generally agreed that a patient with a Wilms’ 
tumor should have the benefit of preliminary 
deep roentgen-ray therapy. The great advan- 
tage of roentgen therapy is that often the 
tumor thus treated is reduced in size, and that 
the operation is practically safe; a fatal out- 
come is exceedingly rare. It is the consensus 
among urologists that the preliminary course 
of roentgen-ray therapy should be followed by 
nephrectomy, and that a postoperative course 
or radiation should be given. 

Congenital anomalies of the kidney are now 
recognized more frequently than formerly, for 
now an intensive urological study of all chil- 
dren with urinary tract infection is made. A 
chapter gratifying in urology and one that 
should not go unrecorded is that today cor- 
rective procedures are instituted early rather 
than late, and for this reason it is found that 
destruction of the kidney by back pressure 
is prevented. 

Careful, or rather painstaking, urological 
study is the order of the day. No justification 
can be found today for treating these patients 
for indefinite periods of time without carrying 
out such a study. 

HERMAN L. KRETSCHMER. 
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TREATMENT OF FRACTURES 
A SPECIAL PLEA FOR THE 
TEACHING OF PRINCIPLES 


ODERN treatment of fractures 
presupposes a knowledge of the 
structure and mechanism of the 

human body. The surgeon can only aid and 
abet the natural defensive and recuperative 
powers which are inherent in living tissue. As 
Hilton stated, a surgeon has no power to re- 
pair directly any injury; his chief duty is to 
ascertain and remove those impediments 
which obstruct the reparative processes and 
restore the parts to their normal condition. He 
regarded physiological rest as the most im- 
portant means of accomplishing this. The 
therapeutic value of physiological rest was 
never more emphatically advocated than by 
Hugh Owen Thomas, whose genius devised 
splints which permitted enforced, uninter- 
rupted and prolonged rest. 

Recently’ I had occasion to conduct an 
examination which included questions on 
the principles of treatment of fractures. I 
found an impressive knowledge of technical 
detail of not only one but many methods for 
the treatment of a fracture. Unfortunately, 
however, the reasons for using certain pro- 
cedures in the course of treatment were not 
known. I feel that there is a need for more 
emphasis, particularly in teaching, upon ana- 
tomical and physiological principles under- 
lying the treatment of fractures. 

The surgeon should know that it is his duty 
to assume apposition of the osseous fragments. 
The slogan, “splint them where they lie,” 
means that displacement of fragments may be 
prevented by splinting the fracture before 
moving the patient. Effusions of blood into 
the tissues and increase of tissue fluid in the 
region of the injury are normal reactions that 
make for swelling. Furthermore, an irritation 


of the afferent nerve occurs at the site of the 
injured part. This sets up a reflex spasm, 
which is nature’s attempt to obtain rest. It is 
much simpler to reduce a fracture before this 
swelling and muscle spasm have occurred; 
therefore, the principle holds that a fracture 
should be reduced as early as possible after the 
injury. 

When fragments are displaced the surgeon 
must appose the ends of the fractured bone. 
The displacement may be due to direct trauma, 
or usually, to the contraction and spasm of the 
muscles. There may be interposition of soft 
parts between the bony fragments. Since reflex 
spasm occurs with movement between the 
fragments, anesthesia is essential in the relief 
of the spasm and an aid in the reduction of the 
fragments. Traction and manipulation as dem- 
onstrated by their most expert exponent, Sir 
Robert Jones, have proved an excellent method 
of reduction in certain types of fractures. 
Traction and countertraction are the most 
useful methods for correction of displace- 
ment. Mechanical traction by means of a 
machine such as a pulley and weights, or by 
a spring, is more satisfactory than by muscular 
pull of an assistant, since muscular fatigue 
makes constant, equal, and even pull difficult. 
In this connection an excellent rule is to place 
the distal fragment in alinement with the 
proximal fragment. To relieve muscle tension, 
the articulations above and below the site of 
the fracture must be put in the midposition or 
in the neutral position. This semiflexed posi- 
tion approximates the muscle attachments 
and thus relieves the tension. Direct or skeletal 
traction is an efficient way of obtaining axis 
traction. With the extremity in the position 
of relaxation and axis traction properly ap- 
plied, shortening and angulation are obviated 
and this also usually takes care of interposition 
of muscles. More important than exact re- 
duction is proper alinement of the fragments. 
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The method of choice for reduction varies in 
the individual fracture with the age of the 
patient and to some extent with the technical 
ability of the surgeons. Certainly the surgeon 
should be adequately trained so that he can 
choose the technique best suited for the in- 
dividual case. More difficult than reduction is 
retention of the fragments in position, or 
fixation. 

Fixation can be accomplished by continuous 
traction and, in some cases, this is the method 
of choice. Fixation also can be accomplished 
by plaster-of-Paris cast. This requires an 
exact technique, one that will not permit 
interference with circulation. Pins or wires 
may be inserted in the fragments, above and 
below the fracture line, and these are incor- 
porated in a plaster-of-Paris cast which gives 
a more exact fixation. Internal fixation by 
means of bone plates or nonelectrolytic me- 
tallic plates (vitallium) is a method of choice 
in certain types of cases and is an established 
method of treatment since the time of its great 
advocate, Sir Arbuthnot Lane. 

The third great principle in the case of 
fractures is to re-establish normal function of 
the injured part. A technique of treatment 
that will permit carrying out normal function 
of the part and at the same time assure fixa- 
tion of the fragments will be the technique of 
choice, as has been proved by the excellent 
work of Lorenz Boehler. This is in accordance 
with the Hunterian principle, which is that 
the power to regain function is a property of 
the patient’s will and brain. There is a period, 
as M. David showed, in the time of healing 
when absolute rest is essential and movement 
is injurious. There is also a time in the healing 
of a fracture when movement is beneficial. 
Recently Mason and Allen demonstrated this 
with controlled experiments for healing of 
severed tendons. A similar experiment should 
be done for the healing of bones. When the 


time has been established experimentally, 
variability in healing qualities such as those 
due to age and differences in the functional 
demand of the bones in the body must be 
taken into consideration. The fracture must 
show osseous union and normal use of the 
part must be restored. 

With the discontinuation of fixation, after- 
treatment, as we commonly think of it, is 
initiated. In a dependent limb in which there 
is bony union, the removal of support would 
be followed by swelling. This swelling can be 
controlled by the use of an Unna paste boot, 
elastic bandage, periodic elevation of the 
limb, or all of these methods may be used in 
turn. Massage is of value. Light massage has a 
sedative effect; it decreases the pain and tends 
to decrease the swelling. It improves circula- 
tion of the lymph and blood of the part. Some 
effects of massage are obtained, as Mennell 
pointed out, by its effect on the reflex mech- 
anism. The after-treatment also includes 
graduated and controlled exercises. Active 
movement is the exercise of choice. No one 
appreciates more the importance of voluntary 
effort as an exercise than the industrial sur- 
geon. The best type of exercise is the carrying 
out of normal function. Since the structures 
have been weakened, the exercises must be 
directed so that they stay within the limits of 
the individual’s capacity. Gradually, as the 
capacity increases, the exercises, too, can be 
increased. 

In the case of a fracture of the calcaneus, 
for instance, reduction must be followed by 
fixation. Early weight-bearing and functional 
use prevent muscular atrophy, improve cir- 
culation, and stimulate formation of callus. 
Fixation results in a decrease in strength. 
Weakness of the foot leads to pes valgo- 
planus. This condition is counteracted by 
bringing the heel in valgus and the anterior 
part of the foot in pronation. Re-education of 
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normal gait is then started. The amount of 
use gradually is increased until the individual 
carries out light duty. The patient continues 
with light duty exercises and physical therapy 
until normal capacity is re-established, when 
he returns to full duty. Any technique in 
accordance with these principles will, if it 
is executed accurately, give the optimum 
result. 


Treatment of fractures, therefore, presup 
poses a thorough knowledge of the structure 
and mechanism of the human body and an 
intelligent application of the anatomical and 
physiological principles. Students should be 
taught why a method of treatment is rec- 
ommended as well as the technique for exe- 
cuting such a method of treatment. 

Emit D. W. Hauser. 
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TEXTS AND DOCUMENTS 


THE FIRST ANESTHESIA RECORDS (CODMAN, CUSHING) 


HENRY K. BEECHER, M.D., Boston, Massachusetts 


ITH the rapid development of anes- 
thesia in recent years, it is easy to 
lose sight of the fact that as the 
modern specialties go this one is old, 
with its origins in the first half of the nineteenth 
century. The introduction of anesthesia into the 
clinic altered the practice of medicine perhaps 
more than any other single advance; so it is of 
some interest to keep the historical account 
straight by recording the specific steps in the 
progression of the specialty when they can be 
identified, even though they be minor ones. 

It has been said that record keeping, the de- 
scription and charting of the patients’ course dur- 
ing anesthesia and operation, began in 1915. 
Since detailed anesthesia charts in the files of the 
Massachusetts General Hospital antedate 1915 
by more than 20 years, it is of interest to record 
the fact that many of the Massachusetts General 
Hospital records bear the dates of 1894 or 1895. 
By that time two types of charts had been de- 
vised for the purpose and were in use. 

The later eminence of those who were concerned 
with this early record keeping adds to its interest. 
The details can be described by the letters of 
those who were responsible for the records. First, 
there is the letter from Dr. Codman to Dr. 
Harvey Cushing. This letter accompanied a 
collection of the early charts. 

“Feb. goth 20. 


227 Beacon Street 
Boston 


“Dear Harvey: 

“Having nothing better to do lately I have been 
trying to put my effects into order again after the 
volcanic dislocation caused by the war and inci- 
dentally by the renting of our house. 

“Katie, after my departure dumped all the ac- 
cumulations of years into one pile. So during this 
snowy week I have had old diaries, letters and 


From the Anesthesia Service, at the Massachusetts General 
Hospital. 


unpublished attempts at ‘papers,’ and merci- 
lessly put them in the wastebasket. There are 
many things which remind me of you and show 
the stimulus you were to me. I am sorry that age 
now prevents me from reacting to your enthusi- 
asm, and that I have ceased to cultivate my mind 
enough to follow your soarings in Pituitary realms. 

“One of the things I cannot bear to dump in the 
wastebasket is a collection of ether charts which 
we made 30 years ago! In connection therewith I 
find a long unpublished paper on ‘Etherization,’ 
in which I described vividly I think but somewhat 
tediously the process as we then knew it. I must 
say I have never read anything better on the sub- 
ject. I recall that the reason for not publishing 
it was, that I took it to ‘Coll’ Warren, who re- 
garded it as too frank for the good of the hospital, 
for it described in detail the case which I lost in 
the A. R. because I was paying attention to some 
tomfoolery which you (who had come in from the 
theatre), were entertaining us with, while the 
poor devil was inhaling vomitus! I also spoke of 
the case which stopped breathing under ether and 
interested you in Brain Surgery. 

“So I send you these charts to destroy with some 
solemnity for you and I are the only persons that 
give a — for them. Do they give less ether 
per hour now? 





Sincerely 
[Signed] E. A. CopMAN.” 


“Peter Bent Brigham Hospital, 
Boston, Mass. 
February 10, 1920. 


“My dear Dr. Washburn: 

“T have just received the accompanying note 
[the preceding] from Dr. Codman with these old 
ether charts of the year 1895. So far as I am 
aware they represent the first attempt made any- 
where to keep charts during anesthesia, and the 
story is as follows: 

“When Dr. Codman and I, having entered the 
hospital together,! were ‘Junior House Pupils’ 
I believe was the official term, or ‘House Pups’ 

1Dr. Codman preceded Dr. Cushing by about 8 months. 


689 





thi 
th 
wa 
th 
see 
an 
sle 
mi 
a 
co 
of 
th 
tir 
sle 
re 
of 
sti 
gr 
m 
m 
th 
lr 
so 
of 
1 
the 





i 


6 
— 


‘ueuIpoD “y “a ‘iq Aq ‘b6gr ‘of JaquisaAoN uoNviodo uv ze pasn put asodind sity} 10} pausisap Aypersedsa ‘j1vyd vIsoy}soue Ajiva uv Jo sapis OM} OY, “1 


eh Ree 











ee" ‘WOON AYBAOTAY ¥ 


oe + 
4 Pm 
Mi Bg 








a “wry ys 


|) Ol) | Oe) Oe) |) | | OL) 8 Oe oo! Oo) oF oO) oe) Oe) we) oe) tl or) 





Se aoe 
 Btdind”) SHIN 


a meas rf oie Apsnojaasd sInsq 


7 03 aes 
eee a hae 


ps9 WoRw12dQ_ 


De x. ia 


72) 
Ss = - | 
VR ALL AY YR-GYV? 

=f ¢ {t ta / 
Le _—— oy 7 vane “ 2} ~ . 
a . mm y*” oe i‘ } 9%) aid: 
n =. wy) eee ey Mie sd “Fn mw iy> ls “4 
= on J fe ! “eu f 

. — ¥ dha > oo ae 4 3" 5 ae oe a’ Pv Lei 
6 oad at oe ee wifa *y : a ~~? 
eS =| ieee 7 a a wees ee ee 
- a ee a “(aja ‘asynd quasjiuesazur ‘vaoudy ‘y20qs ajou ae ) Pie 
2 ers om aschin i ae ey 
a) v3 a ‘ 
S eS a. Se : “quia, 10170y ayripotig 
ea 
_ 
O 
as 
os 
o 
a4 
=) 
79) 


‘ uy. os 4 junowr 1040], - WA abijaqisauv of unomp 


O51) pF) M0 md oy 
WTP} ?D D uoadang omnyn sogge) uonjvsadQ) 


U/ 







690 









BEECHER: FIRST 


Operation Card. 


Ward m - ‘ No Z G. 
mar es . 
d. 98. § 6. OF. 


iy 
LLry/i 4 ar 4 SIRT. 


Drug . \Ote2e 


RECOVERY ROOM. 


| Sy ee a a ama 





ANESTHESIA RECORDS 


691 


2/7 Ta 
! = j we 2 fail 


Ditties prevs dy ads astgr 


Won Otadeegs on 








ermittent pus P . — ~ \ 
Hh, haol £0. (2 Sey Yate. way ‘“aateane T 
= a ms — 
ag Whe pe ry oom 
R wr, 4 Altar. at Secuts 
‘1d Ki Dh : 
P a SLD 
Fig. 2. The two sides of an anesthesia chart used by Dr. E. A. Codman at an operation December 17, 1894. 


the unofficial one, we gave the anesthesia, as is 
the custom I believe now, twenty-five years later. 

“T hesitate to recall what an awful business it 
was and how many fatalities there were. 

“My first giving of an anesthetic was when, a 
third-year student, I was called down from the 
seats and sent in a little side room with a patient 
and an orderly and told to put the patient to 
sleep, for Dr. ——— was to operate for the class. 
I knew nothing about the patient whatsoever, 
merely that a nurse came in and gave the patient 
a hypodermic injection. I proceeded as best I 
could under the orderly’s directions, and in view 
of the repeated urgent calls for the patient from 
the amphitheatre it seemed to me an interminable 
time for the old man, who kept gagging, to go to 
sleep. We finally wheeled him in. I can vividly 
recall, even now, just how he looked and the feel 
of his bedraggled whiskers.! The operation was 
started and at this juncture there was a sudden 
great gush of fluid from the patient’s mouth, 
most of which was inhaled, and he died. 

“I stood aside, burning with chagrin and re- 
morse. No one paid the slightest attention to me, 
though I supposed that I had killed the patient. 
The operation was completed in spite of the epi- 
sode, as a demonstration to the class. I slunk out 
of the hospital, walked the streets of North Bos- 


1Curiously enough, it has been impossible to identify this patient in 
the hospital records. 


ton the rest of the afternoon, and in the evening 
went to the surgeon’s house to ask if there was 
any possible way I could atone for the calamity 
to the man’s family before I left the Medical 
School and went into some other business. 

“To my perfect amazement I was told it was 
nothing at all, that I had nothing to do with the 
man’s death, that he had a strangulated hernia 
and had been vomiting all night anyway, and 
that sort of thing happened frequently and I had 
better forget about it and go on with the Medical 
School. I went on with the Medical School but 
I have never forgotten about it. 

“Now, to come back to these ether charts. Cod- 
man and I resolved that we would improve our 
technique of giving ether, which in those days in 
the large majority of cases meant crowding the 
patient to the second stage of anesthesia as 
quickly as possible, and for the most part we used 
old sea sponges. 

“In order to make a game of the task before us 
we made a wager of a dinner as to who could learn 
to give the best anesthesia. We determined to 
let the test of satisfactory anesthesia rest with 
the patient’s behavior in the ward, and though 
I have forgotten just what was our scale of mark- 
ing the cases, a perfect anesthesia was supposed 
to be one in which the patient was sufficiently 
conscious to respond when left in the ward with 
the nurse and did not subsequently vomit. You 
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Fig. 3. The type of anesthesia chart preferred by Dr. 
Harvey Cushing and used by him at an operation July 
17, 1895. The reverse side of the chart bears the notation 
in Dr. Cushing’s writing. ““Did not vomit. Not nauseated. 
Very quiet.” 


will recall that in those days we had no ether re- 
covery room in general use, except for the Satur- 
day clinics. 

“T think we both became very much more skillful 
in our jobs than we otherwise would have become, 
owing to this competition, but it was particularly 
due, I think, to the detailed attention which we 
had to put upon the patient by the careful re- 
cording of the pulse rate throughout the opera- 
tion. 

“Subsequently, on going abroad and getting in- 
terested in blood pressure, I discovered in use in 
Padua a simple recording instrument in Riva- 
Rocci’s clinic. On returning home I came to uti- 
lize this always during the course of my neuro- 
logical operations so that the procedure might be 
as comparable as possible to the records taken 
upon a kymograph during an experiment in the 
laboratory. A much more elaborate ether chart 
was thereupon prepared, on which not only pulse 
rate and respiration but the systolic blood pres- 
sure was recorded. 

“On Dr. Councilman’s instigation a paper was 
read here in Boston, January 19th, 1903, on the 
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Fig. 4. Another chart kept by Dr. Harvey Cushing. 
The reverse side of the chart states, in Dr. Cushing’s writ- 
ing, 

“‘Vomitus—Time and amount: None 

“Time to come out of ether—about 2 p.m. 
“Behavior—Fine 

“When pulse comes down— 

“At 2 p.m. asked for drink, was given cracked ice. 
“Moaned continually until about 4 p.m.” 


subject of The Routine Determination of Arteria! 
Tension in Operating Room and Clinic. This 
was the beginning, I think, of the general use of 
a blood pressure apparatus in hospital wards, 
whether medical or surgical, for though the prin- 
ciple was not new the old Gartner tonometer was 
most unsatisfactory because in cases of low blood 
pressure, the most important ones, it was utterly 
unreliable. 

“T mention this because it is not uninteresting, 
in view of the universal adoption, subsequently, 
of instruments to measure blood pressure, to re- 
call that the Division of Surgery appointed a com- 
mittee to report on the subject. This report 
appeared March, 1904, Bulletin No. 2 of the Divi- 
sion of Surgery, and the final conclusion of this 
committee was as printed: ‘The adoption of blood 
pressure operations in surgical patients does not 
at present appear to be necessary as a routine 








mee 
the 


inte 
aga 
cisil 
pen 
sco) 
ma 


this 


the 
sigl 
you 
owl 
is n 
for 
did 


mo: 


as | 
of | 
suc 
the 
pit 
me 
tiol 
wit 
mu 
use 
ton 
M. 
the 
ste} 
in | 
mo 
ané 
its 
pir 
not 


toc 
adi 
mo 
job 
Lit 
bru 
fell 
tall 





I= 





BEECHER: FIRST ANESTHESIA RECORDS 693 


measure.’ I find I have written on my reprint 
the verse from Dr. Holmes’ Stethoscope Song: 


‘Now such as hate new fangled toys 

Began to look extremely glum; 

They said that rattles were made for boys 
And vowed that his buzzing was all a hum.’ 


“T have always felt that this was one of the most 
interesting illustrations on record, of the reaction 
against the introduction of an instrument of pre- 
cision into clinical use. It is precisely what hap- 
pened in the case of the thermometer, the stetho- 
scope, the X-ray, indeed of the watch itself, if one 
may regard Floyer’s first use of the pendulum for 
this purpose as a watch. 

“T have been moved to write all this because of 
the memories which have crowded in owing to a 
sight of these old charts, and, simple as they are, 
you will see that Codman and I each got up our 
own type of chart. I am sorry that the final score 
is not given, nor do I remember who had to pay 
for the dinner. I am quite sure, however, that I 
did, for Codman usually managed to beat me in 
most things. 

“T am sending this little bundle of things to you 
as it is a bit of ancient history, doubtless typical 
of many other bits of history that concern the 
succession of house officers who have rejoiced in 
their service at the Massachusetts General Hos- 
pital. It was undoubtedly a step toward improve- 
ment in what had been a very casual administra- 
tion of a dangerous drug. We do much better 
with ether these days, but even so there remains 
much to learn. 

“We are still, some of us, only too careless in its 
use, and such studies as Dr. Cutler, and Dr. Mor- 
ton made during their term of residency at the 
M.G.H., pointing out the frequency of post-anes- 
thesia pulmonary complications, are but a further 
step in the direction of improving our technique 
in its administration. I still feel that one of the 
most important elements in the giving of an 
anesthetic is to have the anesthetist keep during 
its administration a detailed chart of pulse, res- 
piration, and blood pressure. At the time of his 
notable address some years ago on Ether Day, Dr. 
Keen, who took up this subject, intimated that 
too elaborate a record of this kind might take the 
administrator’s mind from his primary job. I feel 
most emphatically that it keeps his mind on his 
job. 

“Please put this in a corner of the Treadwell 
Library, where some day some young fellow may 
brush the dust from it and say: ‘Who were these 
fellows anyhow, and what is this “ether’’ they are 
talking about? Do you mean that people used 


to be put to sleep by the inhalation of drugs in the 
roth century?’”’ 
“Very sincerely yours, 
[Signed] Harvey CusHING 
“Dr. F. A. Washburn, Supt., 
Massachusetts General Hospital 
Boston, Massachusetts” 

Last year letters were written to Dr. Codman 
and to Dr. Cushing asking permission to publish 
their records of 1894 and 1895 and letters of 1920. 
Four months before his death Dr. Cushing wrote: 


. I see no harm in your calling attention to 
the matter, should you care to do so. Still, as he 
[Dr. Codman] lost the wager, if my memory is 
correct, he may think otherwise.” 


Dr. Codman wrote, 


“T have not seen the exhibit [the anesthesia 
records] in the Treadwell Library but I shail take 
an early opportunity to look at it, and have no 
doubt that I will not have any objection to its 
publication. 

“T do not wish to take any credit for starting 
the charts because of my recollection the keeping 
of these charts was suggested by my chief, Dr. 
F. B. Harrington. I, of course, did the work but 
it was Doctor Harrington who thought that such 
a study would be valuable. If I recollect correctly, 
Doctor Cushing took up the work after I had 
finished my work as etherizer for I am quite sure 
that Doctor Cushing got his appointment akout 
eight months later than I did, although we were 
in the same class in medical school.” 


A week later Dr. Codman wrote another letter. 


“T have been to the Treadwell and seen the 
charts. Dr. Cushing has a way of making things 
interesting and dramatic even at the expense of 
a little inaccuracy. I recall nothing about the 
dinner he speaks of, or of our determination to 
improve the technique of anesthesia, but we were 
anxious to train ourselves to be good etherizers! 

“T took the opportunity to find the dates of 
our appointments as H. O.’s. As I thought, I 
preceded him about 8 months and am quite sure 
that I had already begun the use of charts at the 
suggestion of Dr. Harrington before H. C. ap- 
peared on the scene at all!” 


In conclusion, these records of the Massa- 
chusetts General Hospital appear to be the first 
examples of record keeping in anesthesia. They 
were kept at the suggestion of Dr. F. B. Harring- 
ton, first in 1894 by Dr. E. A. Codman and later 
by Dr. Harvey Cushing. 
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Treatment of Diseases of the Peripheral Arteriest 

Dr. Samuels has covered all of the important ar- 
terial disturbances of the extremities. The book has 
been revised completely and lengthened by inclusion 
of such important conditions as peripheral arterial 
embolism, scalene syndrome, frostbite, ergotism, and 
aneurism. In the first part of the book the general 
symptomatology and methods of examination are 
discussed. This is followed by a detailed description 
of the etiology, signs and symptoms, and treatment 
of each of the conditions. Typical case reports and an 
extensive bibliography follow each topic. The lan- 
guage is simple and the book is easy to read. The 
subject matter is based on the author’s wide expe- 
rience in the peripheral circulatory clinics of New 
York. 

As in the first edition, a great deal of stress is 
placed on the treatment of the occlusive vascular 
diseases with intravenous hypertonic salt solution 
and it seems that not enough space has been allotted 
to other therapeutic measures, including surgery, 
which have been found useful by other workers in 
the field. The reason for this, however, is probably 
the fact that the author has obtained such re- 
markably good results in the treatment of these 
cases by the former method. In over 500 cases of 
thrombo-angiitis obliterans he found it necessary to 
perform major amputations in only 3 cases. 

A more detailed discussion of the underlying 
pathology and physiology would add greatly to a 
clearer understanding of the various conditions dis- 
cussed, especially in the case of the vasomotor dis- 
turbances and arteriovenous aneurisms. The closely 
related disturbances of the peripheral veins and 
lymphatics are not discussed, but on the whole the 
book is a worthwhile addition to the library of those 
unacquainted with peripheral arterial disturbances. 

SAMUEL PERLOW. 


[ the second edition of his book The Diagnosis and 


HE author’s fourth edition of Minor Surgery? 

would be generously reviewed were I to incor- 
porate herein the foreword by Allen Kanavel. 
Master of major surgery that he was, he recognized 
that ‘‘There is no greater field for good surgery than 
is presented by minor surgery.”” One cannot justly 
criticize the author’s tendency to incorporate the 
general principles of major surgery in his volume, for 


1TuHE DIAGNOSIS AND TREATMENT OF DISEASES OF THE PERIPHERAL 
ARTERIES. By Saul S. Samuels, ALM., M.D. 2d ed. New York: Oxford 
University Press, 1940. 

2Mrnor SurGcery. By Frederick Christopher, S.B., M.D., F.A.C.S. 
With a foreword by Allen B. Kanavel, M.D., F.A.C.S. 4th ed. Phila- 
delphia and London: W. B. Saunders Co., 1940. 
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the dividing line is obscure and yielding as it should 
be. An incompetent minor surgeon contributes 
many cases to the major group. Conversely, many 
major surgeons erroneously underestimate the value 
of a thorough working knowledge of the funda- 
mentals presented so thoroughly in this volume. For 
the junior and senior medical year through hospital 
service and private or specialized practice, the 
author provides such a readable up-to-date review 
of surgical therapy, well illustrated and illuminated 
by many helpful hints born of his own broad ex- 
perience, that one is attracted to its chapters with 
serious interest and wonder that such generous 
progress in the art and therapy of minor surgery has 
occurred since one has fled the field for major service. 
The work is rich in practical suggestions, seldom 
found in even our most elaborate surgical sympo- 
siums. For the beginner and the general practi- 
tioner, Christopher’s Minor Surgery is far more 
valuable than any shelf of books in major surgery. 
Its earnest disciple will conserve life and lessen dis- 
ability and build for himself the lower, but equally 
important rounds in the ladder of surgical success. 
FReD W. BAILey. 


N his book of over 600 pages, containing 303 illus- 
trations, and in the preface the author*® of The 
Foot and Ankle states that he expected to describe 
everything that could happen to a foot and ankle, 
but that he found that this would make two volumes. 
However, the present book seems to have left out 
relatively little; that is, so far as the mentioning of 
the various conditions is concerned, as there are 34 
chapters and the table of contents covers 10 pages. 
In a book of this sort devoted to a specific portion 
of the body it is always a question in my mind, and 
undoubtedly also in the mind of the author, as to 
how far one should go into the fields of general medi- 
cine and surgery in dealing with the various condi- 
tions encountered. For instance, here 10 pages are 
devoted to gout and the dietary and medicinal treat- 
ment are described in detail. 

In a book on the foot and ankle one naturally 
expects a book in which there is a rather extensive 
treatise on shoes, one in which the anatomy and 
physiology of the foot are considered in great detail, 
and one which is largely devoted to static deformities 
of the feet and which describes in minute detail sys- 
tems of exercise and various forms of supports which 
are used in an effort to relieve painful feet. However, 


3Tue Foot AND ANKLE; THEIR INyuRIES, DISEASES, DEFORMITIES AND 
DrsaBILitiEs. By Philip Lewin, M.D., F.A.C.S. Philadelphia: Lea & 
Febiger, 1940. 
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REVIEWS OF 


in this and in most other books on the subject, these 
subjects are not dealt with in great detail. The 
anatomy and physiology of the foot and ankle are 
covered in 17 pages and over half of this space is 
occupied by illustrations. The subject of shoes and 
the proper fitting of shoes is dealt with very briefly. 

On the other hand, the author illustrates some 
very excellent felt supports for longitudinal and 
transverse arches and describes these in some detail, 
although he is sketchy about methods which are used 
by others. 

Especially good are the illustrations of various 
types of operations for the correction of flat feet, of 
club feet, and of the deformities resulting from in- 
fantile paralysis. ‘The author has taken considerable 
pains to obtain or reproduce the original drawings 
of various contributors to the literature on these 
subjects and is to be congratulated on reproducing 
some of the work of Dr. Hoke. Congenital deformi- 
ties are dealt with fairly well, but not to the degree 
and with the detail that is usual in a standard work 
on orthopedic surgery. The same is true of fractures 
of the foot and ankle. 

Deformities of the toes and hallux valgus are cov- 
ered in considerable detail. Tuberculosis, syphilis, 
gas gangrene, pyogenic infections, and fungus infec- 
tions of the foot and ankle are dealt with briefly. A 
number of the standard operative procedures for feet 
paralyzed by poliomyelitis are described and the 
various deformities are illustrated. Also, the non- 
operative treatment of poliomyelitis, as well as the 
diagnosis, is taken up briefly. The section on spastic 
paralysis in which the Stoeffel operations are de- 
scribed is brief. 

There is a relatively complete chapter on circu- 
latory disturbances of the feet, including a short 
discussion on varicose veins and a description of the 
injection treatment. A to page chapter describes 
tumors and lists a large variety of neoplasms of the 
skin, bone, and intervening structures. The chap- 
ters on lesions of the skin and of the toe nails are 
especially good and practical. 

There is an obvious intent to make the book en- 
cyclopedic in its scope and for this reason many 
subjects are of necessity dealt with very briefly. In 
the section on physical examination the author in- 
cludes a record sheet which covers three closely 
packed pages, but apparently he never looks above 
his patients’ knees. At the risk of being accused of 
“carrying coal to Newcastle,” I suggest that the next 
edition include a chapter on the relation of static foot 
conditions to posture and body mechanics and that 
the patient be treated as a whole. 

On the whole the book is a very valuable addition 
to the literature on the subject. It contains much of 
both theoretical and practical interest to any general 
surgeon or practitioner, as well as to orthopedic 
surgeons who treat conditions of the feet. 

J. ALBERT Key. 


O interest the practitioner in the early diagnosis 
and appropriate treatment of cancer is the pur- 
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pose of a small book! recently prepared by a com- 
mittee representing the Massachusetts Medical 
Society and the American Society for the Control 
of Cancer. Its distribution to the practitioners 
through the state is made possible by a grant of 
funds from the United States Public Health Service 
through the Massachusetts Department of Public 
Health and the Massachusetts division of the 
Woman’s Field Army. The State of Massachusetts 
has made rather extensive provision for aiding the 
medical profession in the early diagnosis and ade- 
quate treatment of cancer in the indigent population 
and this work is an accessory to such plans. It is 
deserving that the work should be dedicated to two 
illustrious men of Massachusetts, Robert B. Green- 
ough and George H. Bigelow, who did so much to 
clarify the cancer problem in Massachusetts. 

The work consists of a series of 44 articles ranging 
from 2 to 27 pages each, prepared by men interested 
in the subjects they present. It is not the purpose to 
give a detailed description of the disease as it may 
affect the sundry organs of the body but is intended 
as a guide for the practitioner in the diagnosis of 
early cancer and suggests the recognized form of 
treatment. It is interesting to note the large 
amount of concrete information that can be supplied 
in such limited space since the majority of the 
articles are limited to from 4 to 6 pages. The article 
of 10 pages on Hodgkin’s disease and allied disorders 
by Jackson which appeared in the New England 
Journal of Medicine in 1939 is excellent; it is brief 
and yet supplies all that is known today relative to 
the diagnosis and treatment of these conditions. 

Such a work is a step in the right direction in the 
process of stimulating the interest of the practitioner 
in early cancer diagnosis and adequate treatment. 

Joun A. WOLFER. 


HE third edition of The Compleat Pediatrician; 

Practical, Diagnostic, Therapeutic, and Preven- 
live Pediatrics by Wilburt C. Davison? has several 
revisions and improvements, yet retains its original 
compactness and well catalogued wealth of material. 
The rewriting has helped to clarify many sections, 
and also has corrected some typographical errors. 
The section on growth and development is a de- 
lightful compilation of facts which are difficult to 
obtain anywhere else without reading several 
volumes. This book is a valuable storehouse of 
facts to have close at hand. L. Martin Harpy. 


HE third edition of Electrocardiography® by 
Drs. Maher and Wosika is 334 pages long and 
contains 100 electrocardiograms fully interpreted, 
42 schematic diagrams, and 5 roentgenograms. It 


1CANCER; A MANUAL FOR PRACTITIONERS. The Committee on Pub- 
lication: George W. Holmes, M.D., Chairman, Shields Warren, M.D., 
Ernest M. Daland, M.D., and Channing C. Simmons, M.D., Editor. 
Boston: Rumford Press, Agent, 1940. 

2THe CoMPLEAT PEDIATRICIAN; PRAcTICAL, D1aGNosTIc, THERA- 
PEUTIC AND PREVENTIVE Pepiatrics. 3d ed. By Wilburt C. Davison, 
M.A., D.Sc., M.D. Durham, N. C.: Duke University Press, 1940. 

3ELECTROCARDIOGRAPHY. By Chauncey C. Maher, B.S., M.D., and 
ee H. Wosika, M.D., M.S. 3ded. Baltimore: The Williams & Wilkins 

0., 1940. 
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is a clear and simple discussion of the elementary 
aspects of electrocardiography and includes all the 
more common problems that come up in this field of 
work. It can be read and understood by any physi- 
cian as it presumes no previous knowledge of the 
subject. The diagrams and electrocardiograms are 
very clear so that the reader who might have been 
unfamiliar with electrocardiography would have no 
difficulty in understanding the analysis of the 
curves. 

The reviewer, however, must call attention to 
some errors. On page 15, discussing auricular 
flutter, the statement is made that “accurate 
diagnosis is impossible without a corroborative 
tracing.” ‘That is hardly true with increased bed- 
side experience. On page 36 appears the note that 
“the P-R interval varies in each lead, and is often 
longest in Lead II, where it is usually measured.” 
The shortest P-R interval is the more accurate 
measurement of the conduction time. Figure xx1, 
on page tog, could be just as well interpreted as 
delayed P-R interval as nodal rhythm with the 
evidence at hand. A tracing during carotid sinus 
pressure might have differentiated the two. Bundle 
branch block is tvo often a long standing and static 
condition to be used as even confirmatory evidence 
of an acute myocardial infarction as has been done 
on page 175. Patients often have such curves, but 
the ‘‘acute episode”? may be biliary colic or pul- 
monary infarct, etc. 

Finally it would seem that the size of the book 
could be diminished 50 pages (and the cost thereby 
decreased), by putting the electrocardiograms and 
the interpretation on the same page. 
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Despite all this, the general practitioner and stu- 
dent will find this book very useful in familiarizing 
himself with a subject that is increasing in im- 
portance. SAMUEL A. LEVINE. 


|= monograph on Sulfanilamide, Sulfapyridine 
and Allied Compounds in Infection by Schnitker! 
which contains 72 pages with a bibliography of 202 
references is reprinted from the Oxford Loose-Leaf 
Medicine. The pharmacology, mode of action, and 
method of administration and dosage of sulfanila- 
mide are followed by laboratory tests on the blood 
and urine. Various infections are discussed in detail 
in which sulfanilamide therapy is effective, doubt- 
fully effective, and ineffective. Similar points in the 
use of sulfapyridine are also described. Special em- 
phasis is given to the use of sulfapyridine in the 
treatment of pneumonia. Literature on sulfathiazole 
therapy is too recent to have been included in this 
volume. The book is concluded with a description 
of the toxic manifestations of sulfonamide com- 
pounds and their treatment. 

Detailed experimental and theoretical aspects of 
sulfanilamide therapy have been largely omiited. In 
the foreword, Dr. Christian states that “the physi- 
cian needs a book to turn to to find authoritative 
statements about the therapeutic utility of the sul- 
fonamides, a book inclusive and comprehensive but 
not too long, .. .” Dr. Schnitker has been highly 
successful in filling this need. Howarp L. Att. 

1SULFANILAMIDE, SULFAPYRIDINE AND ALLIED CoMPOUNDS IN INFEc- 
TION. By Maurice A. Schnitker, M.D. Edited by Henry A. Christian, 
A.M., M.D., LL.D., Sc.D.(Hon.), F.A.C.P., Hon.F.R.C.P. (Can.). 


(Reprinted from Oxford Loose-Leaf Medicine.) New York, London, 
Toronto: Oxford University Press, 1940. 
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Hott’s Diseases OF INFANCY AND CHILDHOOD; A TEXT 
BOOK FOR THE USE OF STUDENTS AND PRACTITIONERS. By 
the late L. Emmett Holt, M.D., and John Howland, M.D. 
Revised by L. Emmett Holt, Jr., M.D. and Rustin McIn- 
tosh, M.D. 11thed. New York and London: D. Appleton- 
Century Co., 1940. 
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Georces Cuvier (1769-1832). Founder of science of comparative anatomy; 

advanced from provincial young man to aristocratic baron and peer of 

France; director of higher educational institutions under Napoleon; adhered 
to theory of spontaneous origin of life. 


“Young man, go dissect an insect. If you still believe your observations 
are discoveries, I will believe you.” 
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